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FEDERAL AVIATION ADMINISTRATION 

PURCHASE DESCRIPTION 

AUTOMATED MESSAGE SWITCHING SYSTEM 

I. SCOPE 

l.1 Scope.- T h i s  purchase  d e s c r i p t i o n  d e f i n e s  t h e  main and r e q u i r e d  
c h a r a c t e r i s t i c s  f o r  t h e  op e r a r i o n a l  performance and t e c h n i c a l  r e q u i r e -  
ment s o f  equipment t o  p rov ide  an autcjrnat i c  message sw i t ch ing  system 
t o  r e p l a c e  t h e  e x i s t i n g  n a t i o n a l  dornc7stic FAA S e r v i c e  B Data I n t e r -  
change System (BDTS). T h i s  system w i i l  i n c o r p o r a t e  two 
i d e n t i c a l  sw i t ch ing  f a c i l i t i e s  s e p a r d t e l y  l o c a t e d  i n  Government 
f a c i l i t i e s  and independent ly  cap a b l e  of  performing t h e  t o t a l  f u n c t i o n .  

2. AF'PL ICABLE DOCUPENT S 

2 . 1  FAA and I C A O  Documents and Other P u b l i c a t i o n s . -  The folLowing 
s p e c i f i c a t i o n s  and s t a n d a r d s  of  t h e  issues  i n  e f f e c t  on t h e  d a t e  of  
t h e  Request For  P r o p o s a l s  (RFP) , form a p a r t  of t h i - s  s p e c i f i c a t i o n  
and a r e  a p p l i c a b l e  only  t o  t h e  e x t e n t  s p e c i f i e d  h e r c i n .  

2 . 1 . 1  FAA S p e c i f i c a t i o n s ,  

I n s t r u c t  ion Book Manuscr ipts  Techn i ca l ;  
Equ ipmen t and Systems Rpquirements ; 
P r e p a r a t  ion of  b lanuscr ip ts  ; P r i n t i n g  
I n s t r u c t  i o n s  

E l  c c t r o n  i c  Equipment ; Gc~neral  Requirements 



2 . 1 . 2  FAA Standar- 

FAA-STD-01.3 Q u a l i t y  Cont ro l  Program Requirements 

2 .l. 3 In te rna t iona l .  C i v i l  Aviat ion O r ~ a n i z a t  ion Manual (ICAO) . 
Annex 1 0 ,  Volume 2 ,  Aeronaut ica l  Telecommunications Manual. 

2 . 1  . I +  FAA Order. - 7 l l O . l O C ,  F l i g h t  Se rv i ce  Handbook. 

2 .I .5 Other Publications .- The following Electronic Industries 
Association and American National Standards Institute documents of 
the issues in effect on the date of the Request For Proposals (RFP) 
form a part of this purchase description and are applicable to the 
extend specified herein. 

EIA-STD-RS- 232 Iriterface Between Data Terminal Equipment 
and Data Communication Equipment Employing 
Serial Binary Data Interchange 

ANSI X3.4 USA Standard Code for Information Interchange 

ANSI X3 .15 American National Standard For Bit Sequencing 
of the ASCII In Serial-By-Bit Data Transmission 

ANSI X3.16 Character Structure and Character parity Sense 
For Serial-By-Bit Data Communication in the 
USA Standard Code For Information Interchange 

ANSI X3 .24 American National Signal Quality at Interface 
Between Data Processing Terminal Equipment and 
Synchronous Data Communication Equipment for 
Serial Data Transmission 

2.1.6 Military Standards 

MIL- STD-46 1 Electromagnetic Interference Characteristics 
Requirements for Equipment 

MIL-STD-78 1 Reliability Tests: Exponential Distribution 

(Copies of this purchase description and other applicable FAA 
Specifications may be obtained from the Contracting Officer in the 
Federal Aviation Administration Office issuing the invitation for 
bids or request for proposals. Requests should fully identify 
material desired, i.e., specification, standard, amendment, drawing 
numbers, and dates. Requests should cite the invitation for bids, 
request for proposals, the contract involved or other use to be made 
of the requested material). (Single copies of Military handbooks and 
standards may be obtained from Federal Aviation AdminisLration, 



Washington, D.C . 20591. ATTN: Con t r ac t i ng  O f f i c e r  . Requests  shou ld  
c i t e  t h e  i n v i t a t i o n  f o r  b i d s ,  r e q u e s t  f o r  p r o p o s a l s ,  o r  c o n t r a c t  f o r  
which t h e  m a t e r i a l  i s  needed. Mail r e q u e s t s ,  i f  found accep t ab l e ,  
w i l l  be  forwarded t o  a  m i l i t a r y  supply depot f o r  f i l l i n g ;  hence,  
ample t ime  shou ld  be  al lowed.)  ( I n P o m a t i o n  on o b t a i n i n g  cop i e s  o f  
t h e  E l e c t r o n i c  I n d u s t r i e s  Assoc i a t i on  s t a n d a r d s  may be ob t a ined  from 
t h e  E l e c t r o n i c  I n d u s t r i e s  Assoc i a t i on ,  2001 Eye Strclct  , N .W . , 
Washington,  D O C .  20006.) ( I n f o m a t  ion on o b t a i n i n g  cop i e s  o f  t h e  
s t a n d a r d s  i s s u e d  by t h e  American Nat iona l  S tandards  I n s t i t u t e  may be 
o b t a i n e d  from t h e  American Na t i ona l  S t c a  dards  I n s t i t u t e  , 1430 Broadway 
New York 10018.) ( In format ion  on o b t a i n i n g  cop i e s  o f  t h e  I C A O  
documents may be ob t a ined  from S e c r e t a r y  General o f  ICAO,  I n t e r n a t i o n a l  
Bu i l d ing ,  1080 U n i v e r s i t y  S t r e e t ,  Montreal  101,  Quebec,  Canada. 

3 .1  General .-  Hardware and s o f t w a r e  t o  be f u r n i s h e d  and i n s t a l l e d  
by t h e  c o n t r a c t o r  s h a l l  be t h e  equipment,  m a t e r i a l s ,  s e r v i c e s ,  

t e s t s ,  documents, and a l l  so f twa re  programs a s  r e q u i r e d  t o  f u l f i l l  
t h i s  purchase  d e s c r i p t i o n  i n  t h e  q u a n t i t i e s  s p e c i f i e d  i n  t h e  c o n t r a c t  
schedule .  Any f e a t u r e  o r  i t em neces sa ry  f o r  p roper  o p e r a t i o n  i n  
accordance w i t h  t h e  requ i rements  o f  t h e  c o n t r a c t  s h a l l  be  i nco rpo ra t ed  
h e r e i n ;  examples a r e  non-opera t iona l  programs; assemblers ,  program 
a n d  t a b l e  l o a d e r s ,  d i s c  i n i t i a l i z a t i o n ,  and s t a t i s t i c s .  

3 .1 .1  I n s t r u c t i o n  Books. - The i n s t r u c t i o n  book manuscr ipt  and 
i n s t r u c t i o n  books t o  be p rov ided  s h a l l  be i n  accordance w i t h  
FAA-D-2494/1/2 o r  a s  modif ied  by t h e  c o n t r a c t  schedule .  

3.1.2 Normal T e s t  Condi t ions . -  The normal t e s t  c o n d i t i o n s  f o r  t h e s e  
automated systems s h a l l  be  p e r  FAA-G-2100/1 , P a r a ,  1-3.2,22. 

3.1,3 S e r v i c e  Condi t ions  .- The s e r v  i ce  c o n d i t i o n s  s h a l l  be  p e r  
FAA-2100/1 P a r a .  1-3.2.23 exc lud ing  240 VAC and 48 V DC vo l t age .  
Environment I s h a l l  d e s c r i b e  t h e  ambient c o n d i t i o n s .  

3.1.4 I n s t a l l a t i o n . -  The c o n t r a c t o r  s h a l l  i n s t a l l  , -eb L, and p r e p a r e  t h e  
system f o r  o p e r a t i o n a l  u se  i n  accordance wi th  good eng inee r i ng  
p r a c t i c e s .  Each of t h e  two systems s h a l l  be i n s t a l l e d  i n  a  d i f f e r e n t  
l o c a t i o n ,  One system s h a l l  b c  i n s t a l l e d  a t  t h e  FAA NATCOM f a c i l i t y  
i n  Kansas C i t y ,  Mi s sou r i ,  t h e  o t h e r  a t  t h e  FAA A i r  Route T r a f f i c  
Con t ro l  Center  i n  Ola the ,  Kansas. Each o f  t h e s e  systems w i l l  be  
c o l l o c a t e d  w i t h  o p e r a t i o n a l  computer i zed equipment w i th  humidity 
and t empe ra tu r e  c o n t r o l  a s  de sc r i bed  in Pa ra .  3  .l. 2 ,  and may be 
s u b j e c t  t o  e l e c t r i c a l / e l e c t r o n i c  r a d i a t i o n  i n t e r f e r e n c e  from 
i n s t a l l e d  equipment. The c o n t r a c t o r  s h a l l  accompl ish  a l l  AC power and 
e x t e r n a l  grounding c o n n e c t i o n s  t o  FAA prov ided  s o u r c e s  and p rov ide  s u f f i c i e n t  
t e r m i n a t i n g  b l o c k  t e r m i n a l s  f o r  FAA t o  t e r m i n a t e  64 four -wi re  d a t a /  
communication c i r c u i t s .  The c o n t r a c t o r  s h a l l  i n c l u d e  i n t e r f a c e  d e s i g n  
d e t a i l s  w i t h  h i s  p r o p o s a l .  



3 .l. 5 Government Furn i shed  Se rv i ce s .  - The Federa l  Avia t ion  Admin- 
i s t r a t i o n  w i l l  p rov ide  AC power t o  t h e  v i c i n i t y  of t h e  equipment, 
f l o o r  space ,  and provide a  d a t a  c a b l e  t o  c o n t r a c t o r  equipment t e r -  
m ina t i ng  block f o r  FAA termination o f  leased data lines into the mini- 
computer system. Government f u r n i s h e d  i tems and s e r v i c e  w i l l  i n c lude  
AC power d i s t r i b u t i o n  box and c i r c u i t  b r e a k e r s ,  ou tpu t  AC power 
connect ion from b reake r s  t o  c o n t r a c t o r  equipment v i a  condu i t  o r  r a ce -  
way, AC power r e c e p t a c l e s  , and e x t e r n a l  equipment grounding p r o v i s i o n s .  
Under t h e  f l o o r  c a b l e  e n t r y  w i l l  be p rov ided  f o r  a l l  connec t ions  
(power and da ta )  t o  t h e  c o n t r a c t o r ' s  equipment. 

3 .2  D e f i n i t i o n s  

Spec i a l  Purpose  - Any i tem a v a i l a b l e  from t h e  c o n t r a c t o r  
and ai: t h e  most on ly  one source  o t h e r  t han  t h e  c o n t r a c t o r .  

Hard Copy - T e l e p r i n t e r  page copy. 

NAS - Nat iona l  Airspace  System. - 
Stand-Alone - Capable of performing t h e  t o t a l  b a s i c  r e c e i p t ,  
s t o r e  and forward f u n c t i o n  wi thou t  suppor t  of  e x t e r n a l  
Government f u r n i s h e d  components . 
Diagnos t i c  T e s t s  - Software  des igned t o  t e s t  h a r d ~ i a r e  system 
components, a s s e s s  performance,  d e t e c t  mal func t ion ing ,  
i s o l a t e  source  o f  t h e  problem t o  assembly,  subassembly,  o r  
group of c o m p o n p t s ,  and communicate s t a t u s  t o  an i n d i c a t i n g  
monitor dev i ce .  

MTBF - Mean-time-between-failure. The mean of t h e  d i s t r i -  
bu t  ion o f  t ime  i n t e r v a l s  between c o r r e c t i v e  maintenance 
a c t i o n s .  It i s  a l s o  t h e  r e c i p r o c a l  o f  t h e  f a i l u r e  r a t e .  

MTTR - Mean-t ime-to-rep a i r .  The to ta l .  c o r r e c t i v e  maintenance 
t ime  d iv ided  by t h e  t o t a l  c o r r e c t i v e  maintenance a c t i o n s  
du r ing  a  g iven  t ime  pe r i od .  

MTBM - Mean-time-between-maintenance. The mean of t h e  d i s t r i -  - 
bu t ion  of t h e  t ime  i n t e r v a l s  between c o r r e c t i v e  maintenance 
a c t i o n s .  It i s  a l s o  t h e  r e c i p r o c a l  of  t h e  f a i l u r e  r a t e .  

Of f - the -she l f  - A f u l l y  des igned ,  developed,  and debugged 
computer sw i t ch ing  system i n c l u d i n g  major subsystems (Ref. 
P a r a .  3 .3 .1) ,  A t  l e a s t  two systems of t h i s  model s h a l l  be  i n  
c u r r e n t  commercial u se  f o r  a t  l e a s t  one year  w i t h  program and 
assembler r e f e r e n c e  manual documentation t h a t  meets t h e  
f u n c t i o n a l  requ i rements  of  t h i s  purchase description with appro- 
p r i a t e  o p e r a t i o n a l  so f twa re  de s ign ,  and wi thou t  hardware r e -  
des ign o r  new development. 



( j )  S e l f - c l e a r i n g  E r r o r s  - T r a n s i e n t  d i s t u r b a n c e s ,  such a s  p a r i t y  
e r r o r s ,  which a r e  c l e a r e d  wi thou t  hardware i n t e r v e n t  i on  o r  
au toma t i ca l l y  by so f t wa re  i n t e r v e n t  i o n ,  (by use  of r o l l b a c k  
f e a t u r e s  t o  t r y  t h e  o p e r a t i o n  a  second o r  t h i r d  t ime) , and 
which do n o t  r e q u i r e  t h e  downgrading of t h e  system from t h e  
c u r r e n t  mode o r  l e v e l  of  message sw i t ch ing  performance.  

(k) Throughput - The number of u seab l e  d a t a  b i t -  (measured i n  
Cha rac t e r s  P e r  Second (CPS) , wherc each c h a r a c t e r  i s  8 b i t s )  
r e c e i v e d  by t h e  system and p l aced  in queue i o r  d e l i v e r y  t o  t h e  
receiving d a t a  t e r m i n a l ,  

(1) AFTN - Aeronau t i c a l  ixed ~c~ l ecommun ica t  i o n s  Network. A s  
used  in t h i s  s p e c i f i c a t i o n  M'TN means (1) the. FAA owned 
DS-71-4 message sw i t ch ing  computer system l o c a t e d  in Kansas 
C i t y ,  Pkissouri,  (2)  i f  t h e  pa ragraph  r e f e r e n c e  i s  t o  messages 
i n  AFTN format  t h c  paragraph  t e x t  r e f e r s  t o  message s t r u c t u r e .  

(m) CPU - C e n t r a l  P r o c e s s i n g  Uni t  

(n) Full-Duplex (FDX) - Capable o f  s imultancous two-way d a t a  
t r a n s f  c r  . 

( 0 )  Half-Duplex (HDX) - Capable o f  boo-way communication; one- 
way a t  a  t ime ,  

(p) Half-Duplex P o l l e d  - Same a s  (0) w i t h  t h e  p rov i s i on  t h a t  t h e  
c o n t r o l  s t a t i o n  o r  c e n t e r  p o l l s  o r  " c a l l s "  each l o c a t i o n  on 
a  p a r t i c u l a r  c i r c u i t  t o  c o n d i t i o n  o r  make it ready  t o  
r e c c i v c  o r  t r a n s m i t  d a t a ,  

(q) Modem - Modulator/Demodulator f o r  d a t a  conversion and t r a n s -  
m i s s ion  over  s e r v i n g  company l e a s e d  l i n e s .  

( r )  Subsystem - Ma.jor system component such a s  CPU, Communication 
Data I n t e r f a c e ,  inpu t /ou tpu t  system con t ro l /mon i to r  dev i ce  (SMD) , 
and p e r i p h e r a l  e l e c t r o n i c  d a t a  s t o r a g e  ( d i s c )  . 

(s )  Government I n spec t  ion  - FAA r e p r c s e n t a t  i v e  w i l l  w i t n e s s  t h e  
c o n t r a c t o r ' s  t c l s t i ng  and w i l l  c a r r y  ou t  such v i s u a l  and o t h e r  
i n s p e c t  i o n s  a s  deemed nece s sa ry  t o  a s s u r e  compliance w i t h  
c o n t r a c t  r equ i rements .  

( t )  Cont inuous ,  una t tended  - The equipment s h a l l  o p e r a t e  w i thou t  
i n t e r r u p t  i on  i n  accordance w i t h  a l l  c o n t r a c t  r equ i rements  w i t h  
no a t t e n d a n t  p r e s e n t ,  except  f o r  p e r i o d s  of scheduled 
maintenance . 



(u) Continuous - The equipment s h a l l  ope ra t e  wi thout  unscheduled 
i n t e r r u p t  ions  i n  accordance wi th  a l l  c o n t r a c t  requirements .  

(v) F a i l u r e  - The i n a b i l i t y  t o  perforin a  r e q u i r e d  func t i on  w i th in  
s p e c i f i e d  l i m i t s .  

(w) Mini-Computer - For purposes  of t h i s  purchase  a  mini-computer 
i s  a  computer system comprised of new, l a t e s t  d e s i g ,  s o l i d -  
s t a t e  components and dev ices  (except  d i sp l ay  may u t i l i z e  
c,zthode ray  t u b e s ) ,  smal l  i n  physical.  s i z e  and wi.th c a p a c i t y  and  
s p e e d  s u f f i c i e n t  t o  s u s t a i n  2 , 0 0 0  c p s  t h r o u g h p u t ,  a s  a minimum. 

3 , 3  De ta i l ed  Requirements 

3 .3 .1  Hardware Requirements. - The system s h a l l  comply w i th  
FAA-G-2100/L , P a r t  1 ,  Basic Requirements f o r  a l l  equipments,  Pa ra .  
1-3.3 t o  1-3.3.5;  1 -3 , s  t o  1-3.5.2.2 arid 1-3.5.11 cond i t i on  B ;  and 
1-3 ,€I t o  1-3.7.3.1 and t h e  system s h a l l  c o n s i s t  of  t h e  fo l lowing  
subsys t em and equipment. 

(a) Automated message swi tch ing  minj-computer w i t h  CPU. 
(Para ,  3.3.1.1.) 

(b j  Input/Output system control/mon i t o r  dev ice  (SYD) . (Para .  
3 . 3 ,1 ,2 . j  

(c) P e r i p h e r a l  e l e c t r o n i c  d a t a  s t o r a g e .  (Para ,  3 .3 ,1 .3 . )  

(d) Communication Data I n t e r f a c e ,  (Para .  3 .3 .1 ,4 , )  

(e) T e s t  Equipment, (Para .  3.3.1.5 ,) 

( f )  Diagnost ic  T e s t s .  (Para .  3 . 3 , l .  6 .) 

(g) A l l  subassembly and u n i t  i n t e r connec t i ng  c a b l e s .  

3.3.1 -1 Auto,nated Message Switching Mini-Computer System, - The s y s t e m  
s h a l l  have  s u f f i c i e n t  c e n t r a l  p r o c e s s o r  u n i t  c a p a c i t y  and  s p e e d  t o  s u s t a i n  2000 
c p s  t h r o u g h p u t  ( pa r .  3 . 2 ( k ) )  a s  a  minimum. It s h a l l  be  an o f f - t h e - s h e l f  
computer swi tch ing  system complete w i th  sof tware  programs t o  meet t h e  
FAA NAS A i r  T r a f f i c  Control  Subsystem o p e r a t i o n a l  r c q u i r e m m t s  o f  t h i s  
s p e c i f i c a t i o n ,  Ref .  P a r a ,  3.3.2. It s h a l l  be capable  of a d a t a  t r a n s -  
miss ion  r a t e  a s  t o  accomplish t hose  o p e r a t i o n a l  sof tware  requirements  
d e l i n e a t e d  i n  Paragraph 3.3.2. The s y s t e m  f e a t u r e s  s h a l l  i n c l u d e :  

(a) High r e l i a b i l i t y  cap ab l e  of cont inuous , unat tended 
o p e r a t i o n ,  Ref,  P a r a ,  3 , 4 ,  

(b) A system t h a t  mo~i i - tors  i t s  subsystems, d e t e c t s  and r e p o r t s  
f a i l u r e s  by p r e s e n t i n g  t h e  change i n  s t a t u s  of any subsystem 
t o  t h e  SMD superv i sory  conso le ,  (Ref. P a r a .  3 . 3 , z . l  ( k  ,) 

upon r eques t  by an ope ra to r .  (Ref. Para .  3 ,3 .1 .2 . )  
1 The system s h a l l  a l s o  p r e s e n t  subsystem s t a t u s  t o  t h e  S 1D 



Hardware p r o c e s s o r  memory and i n p u t / o u t p u t  mecsa;e h a n d l i n g  
c a p a b i l i t y  (Ref ,  Para .  3 . 3 . 1 . 4 ) .  

The CPU s h a l l  c o n t a i n  a  programmers c o n t r o l  
p a n e l  (PCP) by which a  programiner can supply 1:ords and 
addresses  t o  t h e  program, The c o n t r o l  p a n e l  i h a l l  have c o n t r o l  
sw i t ches  t h a t  allow t h e  programmer t o  s t a r t  m d  s top  t h e  
program, depos i t  t h e  c o n t e n t s  of t h e  d a t a  s\ci t ches  i n t o  any 
r e g i s t e r ,  d i s p l a y  t h e  c o n t e n t s  of any r cg i s t c  r, and l oad  
programs f o r  i n i t i a l  s t a r t - u p  s o  

Capable of d e t e c t i n g  and r e p o r t i n g  problems 01- commun.ication 
c i r c u i t s  t e rmina t ed  t o  t h e  system, (Ref. P a r a ,  3 .3 .2 -1  (k) .) 

A s tand-a lone  system. One CPU w i t h  i t s  subsystems a t  one s i t e  
a s  de sc r ibed  i n  Pa ra .  3 , 3 ,1 ,  

Overa l l  p h y s i c a l  s i z e  of  t o t a l  system i n c l u d i n g  I / O ,  
p e r i p h e r a l  e l e c t r o n i c  d a t a  s t o r a g e  and i n t e r f , w e  s h a l l  be n o t  
more t h a n  fou r  72 inch  equipment c a b i n e t s  of  t o t a l  dimensions 
r e q u i r i n g  f l o o r  space n o t  g r e a t e r  t han  25 square  f e e t  f o r  
a c t u a l  equipment placcrnent f l o o r  space ,  ( R c i .  P a r a ,  3.3.1,1,  
3 .3 ,1 ,2 ,  3.3.1.3, and 3 ,3 .1 ,4 ,  concern ing  t o t a l  system oper- 
a t  i o n a l  components .) 

Where r e q u i r e d ,  o u t f i t t e d  w i t h  i n t e r n a l  f a n s  or  blowers t o  
c o o l  subsystems and components adccluately and t o  a s s u r e  con- 
t i n u o u s ,  una t tended  o p e r a t i o n ,  

3 .3 .1 .2  I n p u t  /Output System Conto l  Monitor Device (SMD) .- Each sys tem 
s h a l l  i n c l u d e  i n p u t / o u t p u t  d e v i c e s  hav ing  t h e  f o l l o w i n g  c a p a b i l i t i e s :  
d a t a  r e c o r d i n g  and r e a d i n g  ( i n  ASCII) ,  and a  k e y b o a r d / d i s p l a y  d e v i c e .  
The d i s p l a y  d e v i c e  s h a l l  be a  ca thode  r a y  t u b e ,  o r  s i m i l a r ,  hav ing  a  
ha rd  copy p r i n t e r  c a p a b l e  of p r i n t i n g  t h e  d i s p l a y e d  d a t a .  The SMD s h a l l  
be c a p a b l e  o f  c o n t i n u o u s  d u t y .  (Ref .  P a r a .  4 . 4 )  t o  c o n t r o l ,  m o n i t o r ,  
and d i s p l a y  t h e  message s w i t c h i n g  sys tem o p e r a t i o n  and s t a t u s  a s  fo l lows :  

Communi-cate o p e r a t o r  commands t o  au toma t i ca l l y  c o n t r o l ,  
c o n f i g u r e ,  s t a r t ,  s t o p ,  and modify t h e  parameters  of t h e  
system,  and . indicate  acceptance o r  r e j e c t i o n  of i s sued  
commands. 

Receive system and subsystem s t a t u s  r e p o r t s ,  f a i l u r e  r e p o r t s ,  
and p r e s e n t  ( d i sp l ay )  them t o  t h e  message sw i t ch ing  system 
ope ra to r .  

S i g n a l l i n g  ,and c o n t r o l  c a p a b i l i t y  t o  a s s i g n  t o t a l  message 
sw i t ch ing  c a p a b i l i t y  and r e s p o n s i b i l i t y  t o  e i t h e r  o1 t h e  two 
s e p a r a t e l y  l o c a t e d  i d e n t i c a l  systems,  Th i s  s h a l l  be accom- 
p l i s h e d  by e i t h e r  d e v i c e  connected t o  t h e  common c o n t r o l  Line. 
Ref .  Pa ras .  3 . 3 . 2 . 2 . 5  and 6 . 2 .  

Loading of boo t s t r ap  d a t a  f o r  automat ic  program load ing .  



(e)  Loading of program pa tch  f o r  dynamic changes t o  program. 

( )  These dev i ce s  s h a l l  be o u t f i t t e d  w i t h  s i g n a l / d a t a  c a b l i n g  
t o  al low placement up t o  50 f e e t  away from t h e  CPU. 

( g )  A l l  c h a r a c t e r s  t r a n s f e r r e d  between t h e  CPU and t h e  
SMD s h a l l  be d i s p l a y a b l e .  

3,3.1.3 Assoc ia ted  E l e c t r o n i c  Data Disc Storage. -  The system s h a l l  
i nc lude  e l ec t ro r l i c  d i s c  s t o r a g e  w i t h  removable d i s c  pacl, t o  supplement 
t h e  p roce s so r  memory s t o r a g e  f a c i l i t y .  Th i s  s t o r a g e  s h a l l  be a s  
a  minimum 2.4 m i l l i o n  8 - b i t  c h a r a c t e r s .  Disc  s t o r a g e  s h a l l  g u a r a n t e e :  

(a)  E x p a n d a b i l i t y  t o  s u s t a i n  th roughput  a s  s p e c i f i e d  i n  P a r a .  3 . 3 . 1 . 1 .  

(b) Allowance f o r  any o u t s t a t i o n  t o  r e t r i e v e  an17 message 
w i t h i n  t h r e e  hours  a f t e r  message ou tpu t  t ime.  

3 . 3 , l .Q  Communication Data I n t e r f a c e , -  The mini-computer system 
s h a l l  be c apab l e  of i n t e r f a c i n g .  w i t h  t h e  fo l l owing  t y p e s  of c i r c u i t s :  

(a) Half-duplex,  74.2 baud, asynchronous,  5 l e v e l  baudot code. 

(b) Half-duplex,  110. and 150.  BPS, asynchronous ,  8 l e v e l  ASCII. 

(c) Ful l -duplex , 74,2 baud, asynchronous,  5 l e v e l  baudot code. 

(d) F u l l  -duplex,  110. and 150.  BPS, asynchronous ,  8 l e v e l  ASCII. 

(e) Fu l l -dup lex ,  2400 BPS, 8 l e v e l  ASCII synchronous. The 
mini-computer system comrnunic a t i o n  c i r c u i t  i n t e r f a c e  (modem) 
s h a l l  be  c apab l e  of i n t e r f a c i n g  a t  2400 BPS w i th  t h e  AFTN 
computer i n  accordance w i th  E I A  Standard RS-232. Th i s  i n t e r -  
f a c e  s h a l l  u t i l i z e  ASCII a s  d e s c r i b e d  i n  ANSI X 3 . 4 ,  X 3  -15 ,  and ~ 3 . 1 6 .  
S p e c i f i c  q u a n t i t i e s  of c i r c u i t  t y p e s  r e q u i r e d  a r e  a s  con t a ined  
in Para .  3.3.2.2.3 of o p e r a t i o n a l  so f twa re  requ i rements ,  

3.3,1.5 S i g n a l  Qua l i ty  and D i s t o r t i o n  Tolerance.-  The mini-computer 
system s h a l l  employ an i n t e r n a l  c l o c k  f o r  s i g n a l  g e n e r a t i o n  and 
i n t e r v a l  t iming .  D i s t o r t i o n  l i m i t s  i n  s i g n a l s  t r a n s m i t t e d  and 
t o l e r a n c e  t o  d i s t o r t i o n  i n  r e c e i v e d  s i g n a l s  s h a l l  be  a s  s p e c i f i e d  i n  
Pa r a .  3 , 3  ,lo 6 f o r  o p e r a t i o n  w i t h  a  d a t a  communication equipment 
employing s e r i a l  b i n a r y  d a t a  i n t e r change ,  

3 - 3  .lo 6 Te legraph  I n t e r f a c e ,  

(a)  Code S t r u c t u r e :  

1 )  ITA-2 baudot 5 l e v e l  and ASCII 8 l e v e l  codes i n  
s t a r t - s t o p  fo rmat ,  



2) Stop p u l s e  s h a l l  b e  s e l e c t a b l e  t o  1 .0 ,  1 - 4 2 ,  1 , 5 ,  o r  2.0 
t imes  u n i t  l e n g t h ,  

3) On ASCII circuits parity sense shall be selectable by strapping 
for odd or even operation. 

(b) Telegraph/Data Signa 1s : 

1) High level, neutral, 20 milliampere, and 6 0  milliampere 
loop current between 100 and 130 Volts VDC. 

2) Low level, EIA STD RS-232. 

(c) Acceptable Input  D i s t o r t i c n  - 4S:I 

(d) Output D i s t o r t i o n  - Not t o  exceed 1% mark and 1:' space ,  

( e )  Each mini-computer system s h a l l  be capab le  of supply ing  
t h e  l i n c  c u r r e n t  of item (b) 1 )  above f o r  a t  l e a s t  10% 
of -the low speed c i r c u i t s  s p e c i f  ic>d i n  Para .  3.3,2,2.3,  

3 ,3 ,1 ,7  T e s t  Equipment.- The c o n t r a c t o r  s h a l l  p rov ide  a  complete 
l i s t  of  t e s t  equipment used t o  c e s t ,  r e p a i r ,  a d j u s t ,  e t c ,  t h e  system, 
In  a d d i t i o n ,  he  s h a l l  f u r n i s h  a l l  special .  purpose  maintenance t e s t  
equipment and t o o l s  des igned t o  t e s t ,  r e p a i r ,  a d j u s t ,  o p e r a t e ,  e t c .  

3,3,1,S D i a m o s t i c  Tes t s . -  Hardware d i a g n o s t i c  t e s t i n g  c a p a b i l i t y  
s h a l l  be  p rov ided  a s  fo l lm7s :  

(a) On-Llne D i a m o s t i c  T e s t s ,  On-line d i a g n o s t i c s  s h a l l  be 
i nco rpo ra t ed  i n t o  t h e  o p e r a t i o n a l  sof tware  package of 
each system t o  ensure  cont inuous ope ra t i on  by t e s t i n g /  
moni to r ing  a l l  major subsystems of t h e  system and prov ide  
s t a t u s  upon f a i l u r e  and upon r e q u e s t ,  Ref.  j ,3 .2 ,1  (k) . 

(b) Off-Line Diagnos t ic  T e s t s ,  Off-Cine d i a g n o s t i c  t e s t s  f o r  
each system s h a l l  be supp l i ed  by t h e  Cont rac tor  t o  t e s t  
and a s s u r e  t h e  p rope r  f u n c t i o n i n g  of each subsystem and 
t h e  t o t a l  system and to meet the MTTR (Ref. Para. 3.4.1). 

3.3,1,9 Hardware Expansion.- Hardware expansion capability (system growth) 
shall be at least 50% of initial procurement without reprogramming. This 
expansion includes the items of Para. 3.3.1 (a), (c), and (d) and shall be 
capable of completion in 72 consecutive hours with off-the-shelf equip- 
ment of the same design level as provided initially. 



3,3.2 Opera t iona l  Software Requirements, 

3,3.2.1 Promam.- The fo l lowing  a r e  o p e r a t i o n a l  sof tware  program 
requirements  f o r  t h e  FAA NAS A i r  T r a f f i c  Cont ro l  Se rv i ce  " B f l  message 
swi tch ing  mini-computer system: 

Simultaneous r ecep t ion  and s t o r a g e  of messages from a l l  
c i r c u i t s  a s  s p e c i f i e d  i n  paragraph 3,3.2,2.3,  Message 
l e n g t h  s h a l l  be v a r i a b l e  wi th  an o v e r a l l  maximum l e n g t h  
n o t  t o  exceed 1600 c h a r a c t e r s ,  

Automatic r o u t i n g  of  s i n g l e  o r  m u l t i p l e  addressed messages. 
The system s h a l l  be capab le  of r o u t i n g  on a t  l e a s t  600 
address  i n d i c a t o r s ,  i nc lud ing  100 broadcas t  i n d i c a t o r s ,  
and s h a l l  b e  e i t h e r  3 or  4  c h a r a c t e r s  i n  l e n g t h .  The 
s t anda rds  of Appendix "A" of  t h i s  purchase  d e s c r i p t i o n ,  
f o r  t h e  p rope r  cond i t i on  coding,  which a r e  v i t a l  i n  t h e  
a c t i v a t i o n  and/or d e a c t i v a t i o n  of equipment, s h a l l  be  adhered 
t o  p e r  message formats .  

Immediate queueing of messages following receipt of end 
of message (EOM) signal to output lines. If a transmission 
terminates without a proper EOM sequence a time-out of 300 
to 400 msec. shall be made before transmission of messages 
or polling is resumed. 

Immediate and cont inuous t r ansmis s ion  of messages i n  
queues,  in t h e  p roper  o rder  of ass igned  p r i o r i t i e s ,  t o  a l l  
output  l i n e s ,  (See Appendix "A", page 35 , Table  1 , )  

Automatic s e q u e n t i a l  numbering and r eco rd ing  of bo th  i n -  
coming and outgoing messages on a l l  low speed ha l f -duplex  
l i n e s  t o  a s s u r e  a  c o n s t a n t  r e c o r d  of a l l  t r a f f i c .  Low 
speed fu l l - dup l ex  l i n e s  (Rcf. Appendix "A" , Format r'C ") 
s h a l l  r e q u i r e  v a l i d a t  i o n  of i npu t  sequence numbers. The 
output  sequence numbers w i l l  be appended t o  t h e  message, 
and be recorded  w i t h  t h e  message on d i s c  i n  t h i s  Se rv i ce  "B" 
system f o r  r e t r i e v a l  purposes ,  

Automatic r o u t i n g  back t o  t h e  o r i g i n a t o r  of  a l l  messages 
found w i t h  d e f i c i e n c i e s  d e t e c t e d  w i t h i n  t h e  message 
envelopes .  Where t h e  o r i g i n a t o r  cannot be determined,  t h e  
r e j e c t e d  message s h a l l  be rou t ed  f o r  a l l - c i r c u i t  d i s t r i b u t i o n  
back t o  t h e  c i r c u i t  of o r i g i n .  Re jec ted  messages s h a l l  be 
preceded by an approved e r r o r  s ta tement .  Th i s  a p p l i e s  t o  
74.2 baud c i r c u i t s  only. On t h e  2400 BPS c i r c u i t  only t h e  
e r r o r  s ta tement  ( i n  ICAO fo rmat ) sh .a l l  be  s e n t .  

Automatic format convers ion of a l l  Se rv i ce  "B" fo rmat ted  
(Formats A and B) messages t o  AFTN format (Format C) and 
t r ansmis s ion  of t h e s e  messages t o  t h e  AFTN computer 
system. (Ref,  Appendix A.) 



Gcner r~ t ion  of lds t  s e n t ,  l a s t  r e ce ived  srtlLicJi1i7e n ~ i r h c r  
i e p o r t s  t o  i n - s e r v i c e  d e s t r n a t l o n s  w h i c k 2  do ~ o t  show input 
i o r  00 i ~ i n ~ l t e s .  A1 s r  , enera te  t i c i s  z t ~ p o r t  to 11 L , ic t  i ve  
d e s t i n a t i o r i s  a t  t i le  c l obe  oi day (LLCO(1Z) . 

Message a c q u i s ~ t i o n  on  S e r v i c e  "5" h a l f  d u p l e x  c l ~ - c u ~ t  s by 
a u t o m a t e d  w e i g h t e d  c o n t i n u o u s  p o l l i n g ,  t h a t  i s ,  t l ~ n t  some 
s t a t i o n s  b e c a u s e  o f  h i g h  t r a f f i c  d e n s ~ t y  s h a l l  b~ p o l l ~ d  
more t h a n  once  i n  e a c h  p o l l ~ n g  c y c l e .  The p o l l  c y c l e  f o r  
a n y  i n d i v i d u a l  c i r c u i t  w i l l  n o t  exceed  25 p o l l s .  The t i m e - o u t  
c o n d i t i o n  be tween p o l l s ,  when t h e r e  i s  no r e s p o n s t  t o  a  p o l l ,  
s h a l l  be  v a r i a b l e  from 1 t o  8 s e c o n d s  i n  a t  l e a s t  112  second  
i n c r e m e n t s  . 

Sb sterr1 l oad in& (percen tage  of c i r c ~ l i t  yueucs) . The 
systcni s h a l l  r e p o r t  on t1.c SMD, on r e q i i e i t ,  t n e  pe r -  
c e ~ l t a g e  o f  outpclt queues i n  use  bj, t he  a, .; tern, and 
automat i c a l l q  r e p o r t  t l ~ o  pe r cen t  age ni- o ~ ~ t t ) u t  queues 
ir, use  by t h c  systern when t h e  percen tage  r eaches  65% 
and f o r  ever1 5:, incremental  i n c r e a s e  t l l c r e a f t e r  . 
C i r c u i t  f a i l u r e s .  

Equipment ma l func t i ons .  

Excess ive  C i r c u i t  Queues, The systeni s l ia  i 1 r e p o r t  on 
t l L e  SMD: on r e q u e s t ,  nuniber of niessages vri ou tpu t  queue 
b y  c i r c u i t ,  and au tc lmat i ra l ly  t i le  number 01: messages 
on ou tpu t  queue by c i r c u i t  w1:en t i i a t  numbor exceeds  10 .  

Sy s t cms / c i r cu i t  s t a t u s  upon r e q u e s t .  

P rov ide  ri~etllod by wliicIi S Y S ~ P I I  p r o g ~ .  am l o a t l  t ;rile does n o t  
exceed t h r c e  ( 3 )  minute  5 .  

P rov ide  t i , e  c a p a b i l i t y  J o r  so f twa re  up d a t e s  aild develop- 
ment wilict1 w i l l  no t  cau5e i n t e r f e l  ence t c  rhr on - l i ne  system. 
Tllcse s o l t w a r ~  upda tes  s i l a l l  l,e e n t e r e d  so RS t 'i c h a n ~ e  
memory. c i r c u i t  p a r m e t e r s ,  m d  proqram arc as  d ~ a a n  i c a l l y  i n  
t i le  on-1 i n e  s y s t i . r , i .  



(n)  P r o v i d e  an  o u t s t a t i o n  t h e  a l ~ i l i t y  t o  r e t r i e v e  messages  by i n p u t  
o r  o u t p u t  s equence  number u~ t o  t h r e e  (3)  h o u r s  a f t e r  message 
o u t p u t .  The o u t s t a t i o n  may s p e c i f y  from one (1) t o  t e n  (10)  
messages  i n  one r e t r i e v a l .  When r e t r i e v a l s  canno t  b e  l lonored 
t h e  o u t s t a t i o n  s h a l l  hc n o t i  f i e d  w i t h  an  a p p r o p r i a t e  r e a s o n  
f o r  no r e t r i e v a l .  

(o) P r o v i d e  t h e  c a p a b i l i t y  w i t h  an o f f  - l i n e  s e r v i c e  r o u t i n e s  assemble r  
package t o r  program u p d a t e s ,  and a s s e m b l i e s  u s i n g  t h e  d i s c  s u ~ s y s t e r , ~ .  

System r e s t a r t  o r  s w i t c h o v e r s  s 1 , a l l  n o t  causc. t l J e  l o s s  o r  
a l t e r a t i o n  o f  any messages  ~ \ t l i c l i  ]lave been r e c e i v e d  i n  t l l e i r  
e n t i r e t y .  Complete r e t r a n s r r i s s i o n  s h a l l  b e  I ade  oP a l l  
messakes  which were  b e i n g  o u t p u t  a t  t h e  t i m c  r e c o v e r y  o c c u r s .  
Immcdia te ly  f o l l o w i n g  any r e c o v e r y ,  and b e f o ~ e  r e suming  
t r a n s r r i s s i o n  o f  o t h e r  d a t a ,  a n o t i c e  s h a l l  b c  g e n e r a t e d  t o  
each  c i r c u i t  n o t i f y i n g  a l l  d e s t i n a t i o n s  o f  t h e  sequence  
numbers o f  t h e i r  l a s t  r e c e i v e d  comple t e  messages ,  

(q) P r o v i d e  sys t em c o n t r o l  c a p a b i l i t y  s o  t h a t  by e n t e r i n g  commands 
v i a  t h e  SPlD an o p e r a t o r  w i l l  b e  a b l e  t o  s t a r t  and  s t o p  o p e r -  
a t i o n  o f  c i r c u i t s  and d e s t i n a t i o n s .  Formats  s h a l l  b e  such  s o  
t i : a t  e i t h e r  i n d i v i d u a l  o r  a  r a n g e  o f  c i r c u i t  o r  d e s t i n a t i o n  
numbers may be s p e c i f i e d  i n  one command. 

3 .3 .2 .2  C i r c u i t  C o n f i ~ u r a t i o n . -  The c o n f i g u r a t i o n  o f  communicat ions 
c i r c u i t s  w i l l  b e  a s  d e s c r i b e d  i n  p a r a g r a p h s  3 . 3 , 2 . 2 . 1  t h r o u g h  
3 .3 .2 .2 .5 .  

3.3.2.2.1 Low Speed C i r c u i t s . -  The low speed c i r c u i t s  a r e  s t a n d a r d  t e l e t y p e -  
w r i t e r  c i r c u i t s  which w i l l  o p e r a t e  w i t h  a  74,2 u n i t  f i v e  l e v e l  baudot  code 
a t  a  r a t %  of  100 words p e r  minu te ,  The i n i t i a l  complement of  low-speed 

c i r c u i t s  w i l l  i n c l u d e  f u l l  dup lex ,  and h a l f  dup lex  c i r c u i t s ,  w i t h  q u a n t i t i e s  
shown i n  3.3.2,2,3.  The h a l f  dup lex  c i r c u i t s  w i l l  i n t e r c o n n e c t  a  number of  
s t a t i o n s  and each  s t a t i o n  s h a l l  be c a p a b l e  of  i n d i v i d u a l l y  t r a n s m i t t i n g  and 
r e c e i v i n g  messages ( s e r i a l l y  by s t a t i o n ) .  

3 ,3 .2 .2 .1 .1  Low Speed C i r c u i t  C o n t r o l .  - C o n t r o l  o f  loh7 s p e e d  c i r c u i t s  
s h a l l  b e  pe r fo rmed  by s o f t w a r e .  T h e r e  s h a l l  b e  s o f t w a r e  t a b l e s  i n  
memory d e f i n i n g  p a r a m e t e r s  f o r  each  c i r c u i t  c o n n e c t i o n .  (Re f .  P a r a .  
3 .3 .2 .2 .3  ,) A c c e s s i n g  t h e s e  t a b l e s  by program s h a l l  b e  done i n  such 
a  manner a s  t o  a l l o w  mod i fy ing  o r  r e d e f i n i n g  t h e  pa ramete r s  
o f  a  c i r c u i t  from one  t y p e  t o  a n o t h e r  w i t l l ou t  a f f e c t i n g  o t l i e r  p a r a -  
me te r  s ,  

3 , 3 , 2 . 2 , 1 . 2  Hal f  Duplex (Low Speed) .- T h e s e  c i r c u i t s  w i l l  be  t f t o se  
p r e s e n t l y  c o n t r o l l e d  by t h e  BDIS System, A l l  w i l l  b e  p o l l e d  m u l t i -  
p o i n t  c i r c u i t s .  P o l l i n g  p r o c e d u r e s  s h a l l  b e  t h e  same a s  t h a t  now 
b e i n g  done on S e r v i c e  "B" c i r c u i t s  by t h e  p r e s e n t  FAA APULS u n i t s .  
R e f .  FAA F l i g h t  S e r v i c e s  Handbook 7l.lO.lOC P a r a .  1125 . S e p a r a t e  i n p u t /  
o u t p u t  sequence numbers s h a l l  be a s s i g n e d  and main ta ined  by t h e  mini-computer 
sys tem f o r  each S e r v i c e  "B" d r o p  on each o f  t h e s e  c i r c u i t s .  Th i s  r equ i rement  
s h a l l  not  a p p l y  t o  paragraph 3 . 3 . 2 . 2 . 4 .  



3.3.2.2.1.3 F u l l  D u p l s  (L,ow S p e 9 . -  T h e i f .  c i u c 1 1 1 i t  :. '11 be  7 4 . 2  
baud,  5 l e v e l  baudot  code r e q u i r e d  for t h e  11 i n ; - c f , i ~  i t e r  sys tem and 
A F T N  system i n t e r f a c e ,  The c i r c u i t s  b i l l  be p5in ' l  t p o i n t ,  non- 
p o l l e d  c i r c u i t s .  S e p a r a t e  i n p u t / o ~ t t p u t  sequence ncln p r s  f o r  each of 
t l i e s e  c i r c u i t s  s h a l l  be  m,l ir l tairled by t h e  r?i.ili-compi! t .r system under 
program c o n t r o l .  (Rel .  Par,r, 3 . 3 . 2 . 1  (c)  m c l  3 . 3  - 2  . ?  5.)  

3.3.2.2.2 High Speed C i r c u i t s .  - The !ligi: speed c i r c u i t s  s ' r ial l  p r o v i d e  
a  d a t a  l i n k  hetween t h e  mini-computer s y s t m s  and AF'TN computer sys tem.  
The mini-computer sys tems s h a l l  p r o v i d e  for r ~ p ~ ? r a - t i o n  of high speed 
l i n e s  w i t h  t h e  f o l l o w i n g  c ! i a r a c t e r i s t i c s :  

(a)  S i g n a l l i n g  r a t e :  240C Li i ts P e r  Sei'ond (BPS) 

(b) Code: ASCII ( I n t  ' 1 v e r s ,  o n )  

( c )  Transmiss ion  Mode: SYNCHRONOUS 

(d) C o n t r o l  P roccdures :  S h a l l  he  cornpati111 e v i t h  t l ie  AFTN 
liigl-: s ; ~  eed syric~brorlous p r o c  e d u r ~ s  
(Appendix B) 

3 , 3 . 2 , 2 , 3  C i r c u i t  Q u a n t i t i e s . -  Each ~ i i i n i -  computer  s \  s tem s h a l l  be  
c a p a b l e  o f  s e r v i n g  t l i e  f o l l o w i n g  c i r e c l i t s :  

1 0  - 100 WPM f u l l  duplex  (nori-pol-1-ed) 

52 - iCO WPM h a l f  duplex  (pol  l.ed) 

1 - 2400 BPS L u l l  duplex  (SYNCHRONOUS) 

1 - Command C o n t r o l  C i r c u i t  

Each s y s t e m  s h a l l  b e  c a p a b l e  o f  a t  l e , i s t  SO:/, c i r c u i t  e x p a n s i o n  w i t h  
min ima l  h a r d w a r e  e x p e n s e ;  t h a t  i s  w i t h  no a d d i t i o n a l  equipment  
c a b i n e t s .  

3 . 3 . 2 . 2 . 4  Mini-Computer  Command/Cont r o i  C i r c u i t r y  . -  A command 
c o n t r o l  c i r c u i t  c a p a b i l i t y ,  ASCII ,  h a l f  d u p l e x ,  f o r  cormand e n t r y  
t o  t h e  a c c i v e  and  backup p r o c e s s o r s  s h a l l  be p r o v i d e d  Lor t h e  two 
min i - compu te r  s y s t e m s ,  T h i s  c i r c u i t  (non-pol  l e d )  s h e l l  t e r m i n a t e  i n  
e a c h  SMD and  e a c h  C P U  t o  p r o v i d e  t h e  c a p a b i l i t y  df c o n t r o l l i n g  e i t h e r  
min i - compu te r  w i t h  e i t h e r  SMD. 

3 . 3 . 2 . 2 . 5  Mini/AFTN I n t e r f a c e  C i r c u i t . -  The min i - compu te r  s y s t e m s  s h a l l  
i n t e r f a c e  w i t h  t h e  AFTN computer  on a  2400 BPS c i r c u i t  ( r e f .  3 . 3 . 2 . 2 . 2 )  
and  w i t h  ( 2 )  100 wpm c i r c u i t s  ( r e f .  3 3 . 2 . 2 . 1 . 3 )  a s  backup .  The 
a r r a n g e m e n t  and  c o n t r o l  o f  t h e s e  c i r c u i t s  s h a l l  be s o  t h a t  o n l y  t h e  
o n - l i n e  min i - compu te r  s e n d s  and r e c e i v e s  m e s s a g e s .  The backup m i n i  s h a l l  
r e c e i v e  o n l y .  A l l  messages  o r i g i n a t i n g  on a n y  o f  t h e  S e r v i c e  "B" low 
s p e e d  c i r c u i t s ,  o t h e r  t h a n  t h o s e  t e r m i n a t e d  i n  t h e  AFTN s y s t e m ,  s h a l l  
be  t r a n s m i t t ~ d  o v e r  t h e  2400 BPS c i r c r ~ i t  h y  t h e  o n - l i n e  m i n i  s y s t e m .  



When t h e  2400 BPS c i r c u i t  i s  o u t - o f - s e r v i c e  t h e  ( 2 )  100 wpm c i r c u i t s  
s h a l l  p rov ide  t h e  n e c e s s a r y  backup, however, o n l y  t h o s e  messages which 
a r e  r o u t e d  t o  AFTN a d d r e s s e s  s h a l l  be t r a n s m i t t e d .  Messages o r i g i n a t i n g  
i n  t h e  AFTN system f o r  domes t i c  d e l i v e r y  s h a l l  be  r e c e i v e d  by t h e  
mini-computer sys tem o v e r  t h e s e  c i r c u i t s .  Message format s h a l l  be 
format "C". (Ref .  Appendix A ,  P a r a .  1 . 4 ) .  

3 . 3 . 3  CPU D e s i m  Fea tu r e s , -  P a r i t y  b i t  gene ra t i on  and checking 
s h a l l  be  provided w i t h i n  t h e  mini-computer system CPU f o r  a l l  d a t a  
t r a n s f e r s  i nvo lv ing  t h e  c e n t r a l  p r o c e s s i n g  u n i t  memory. F a u l t  
s en s ing  and o p e r a t o r  s i g n a l l i n g  s h a l l  be inc luded  i n  mini-computer 
system and communicated t o  t h e  SND. 

3.3.4 Systems R e s t a r t  o r  Switchover Upon F a i l u r e .  - Each s e p a r a t e l y  
l o c a t e d  system (Kansas C i t y  , Missou r i ,  and O la the ,  Kansas) 
s h a l l  be capab le  of  f u l l  system o p e r a t i o n a l  r ecovery .  Automatic 
i n t e r n a l  r e s t a r t s  s h a l l  be  made t o  c l e a r  s e l f - c l e a r i n g  e r r o r s  (Ref.  
Pa r a .  3.2. j ) .  C a p a b i l i t y  s h a l l  be p rov ided  s o  t h a t  r ecovery  from 
h a r d  o r  non -c l ea r i ng  e r r o r s  i n  t h e  on - l i ne  system can be made i n  t h e  
backup system w i t h i n  one minute  when it i s  s i g n a l e d  t o  assume f u l l  
o p e r a t i o n a l  c o n t r o l  by s u p e r v i s o r y  command e n t e r e d  v i a  t h e  SMD. ( R e f .  
3 . 3 . 1 . 2  and 3 . 3 . 2 . 2 . 5 . )  

3 . 3 . 5  Recovery Af t e r  Power F a i l u r e . -  Upon l o s s  of primary power t h e  
system s h a l l  p r o t e c t  i t s e l f  from damage and preven t  l o s s  o r  a l t e r a t i o n  
o f  d a t a  s t o r e d  i n  memory o r  hardware r e g i s t e r s  a t  t h e  t ime  of f a i l u r e .  
When normal AC l i n e  vo l t age  l e v e l s  r e t u r n  t h e  system s h a l l  resume 
ope ra t  ion wi thou t  o p e r a t o r  i n t e r v e n t  ion.  

3 ,4  Reliability/Maintainability .- The equipment a s  de f i ned  i n  t h i s  
purchase  d e s c r i p t i o n  s h a l l  equa l  o r  exceed r e l i a b i l  i t y  and main- 
t a i n a b i l i t y  requirement  u s i n g  MIL-STD-781. Response t o  t h e s e  r e q u i r e -  
ments s h a l l  be:  (1) Submission o f  a  p l a n  o u t l i n i n g  how t h e s e  r e q u i r e -  
ments w i l l  be achieved (2) submission of mathematical  p r e d i c t i o n s  of 
i T B M ,  MTBF, and MTTR (3) a  f a c t o r y  s i t e  r e l i a b i l i t y  demonstra t ion 
u s i n g  MIL-STD-781, P l a n  XXV. 

3 . 4 - 1  Minimum R&M Values , -  The s p e c i f i e d  R&M v a l u e s  a s  a s implex  system 
s n a l l  be  as  t a b u l a t e d  be low:  

CPU - SXD - DISC Storage  System 

MT BF 19 ,000  h r s ,  4 ,000 h r s .  6,000 h r s .  2,000 h r s .  

MT BM 10,000 h r s ,  3,000 h r s  . 3,000 h r s .  1 ,500 h r s .  

MCTR 0.5 h r s .  1.0 h r s .  1 , O  h r s .  1 , O  h r s .  

S e r v i c e  
L i f e  * 10 y e a r s  10  y e a r s  10 y e a r s  10 y e a ~ s  

* C e r t i f i c a t i o n  o r  c r e d i b l e  s t a t emen t s  s h a l l  be  p rov ided  t o  c e r t i f y  
t h a t  t h e  s e r v i c e  l i f e  of t h e  system meets o r  exceeds t h e  above R O l  
va lues .  



3.4.2 F a i l u r e  C r i t e r i a . -  F a i l u r e s  a s  de f i ned  i n  FiIL-STD-781 Pa ra .  
5 . S O L .  (1) "Relevant F a i l u r e s 1 '  s h a l l  be a p p l i e a  c!ul i-ng r e l i a b i l i t y  
t e s t i n g  and a s  a p p r o p r i a t e  i n  R&M c a l c u l a t i o n s ,  

3.5 Rad i a t i on  Frequency 1 n t e r f e r t n c e . -  The .;ystc.ili s h a l l  no t  be  
s u s c e p t i b l e  t o  RFI from o t h e r  clcc t r  i c a l  m d  t ~ l ~ c l l  ron i c  ccjuipment o r  
appa ra tu s  i n s t a l l e d  on - s i t ( .  nor  s l i a l l  thc  con t rncLor r  equipment be 
t h e  so u rce  o f  r a d i a t  ion in te r?c . rcnce  tc~ i i l b t  a l l c d  FAA equipment. 
Where t h e  c o n t r a c t o r t  s equipment hcls no t  been t c l s t  c.d f o r  compliance 
w i t h  an i n t e r f e r e n c e  c o n t r o l  s , ~ c ~ c  1 f i c a t  i on ,  iipcrai ional  performance 
d a t a  may be submitted s i m i l a r  t o  t h a t  cibtained hy  RFI  t e s t i n g  u s i n g  
MIL-STD-4G1. A l t e rna t i ve1  y thc  co l l t rdc to r  s h a l l  dcmonstratc] 
performance p e r  MIL-STD-461 f o r  t ornputcJr equipment. Th(> c o n t r a c t o r  
s h a l l  c o r r e c t  any such d i s c r cpnnc ;Ps  p r i o r  t o  FAA ncccptancle of  t h e  
equipment. 

3 . 6  Equipment F i n i s h .  - The i3qu ipment rcyu i r c~d  uncicir t h  i 5 purchase  
d e s c r i p t i o n  shalL have a  comrnercicll 1 i 1 1  i d 1  w i t11 d r o l o l  o r  c o l o r s  
approved by t h e  Government. 

1 

3 .7  Software  Documentation. - Thc Con t r ac to r  s h a l l  prov ide a l l  docu- 
menta t ion  nece s sa ry  f o r  FAA t o  usc , rnninta in  and riiodify a l l  d e l i v e r -  
a b l e  S e r v i c e  "B" computer p r o g r m h .  The o r g a n i z a t i o n  of a l l  docu- 
menta t ion  s h a l l  bc  complete m d  cc,rlIorm to  a c c c ~ ~ l t c ~ d  program docu- 
menta t ion  p r a c t i c e s .  Content  o f  n lnnuds  s h a l l  l ~ e  p r epa red  and 
d e l i v e r e d  i n  accordance wi th  th t ]  sct icdulc~ defined in t h e  c o n t r a c t .  

3 .7 .1  Ope ra t i ona l  Program Documentatiori. - The ol,tlrat iona l  program - 
documentat ion s h a l l  i nc lude  a  P r o ~ r a r n  Dcicr  i p t  i on Planual and an 
o p e r a t o r ' s  Hanual. In  a d d i t i o n ,  t omplc~tr  l i s t  in:;\ f o r  t h c  computpr 
programs s h a l l  br- p rov ided .  The l i s t  iiiqs s h a l l  inc lude  a p p r o p r i a t r  
comments t o  d e s c r i b e  each 1 inc o f  ~ o d c .  



3.7.2 Promam Desc r iu t i on  Manual .- A Program Desc r ip t i on  Manual which 
d e s c r i b e s  t h e  f u n c t i o n a l  requ i rements  of a l l  Se rv i ce  "Brr  subsystem 
o p e r a t i o n a l  programs and t h e i r  r e l a t i o n s h i p s  t o  t h e  hardware and t o  
t h e  i n t e r f a c e s  between o t h e r  components of t h e  system s h a l l  be  provided.  
The manual s h a l l  i nc lude  s u f f i c i e n t  diagrams and flow c h a r t s  t o  c l e a r l y  
d e s c r i b e  how t h e  computer programs s a t i s f y  t h e  requ i rements  of t h i s  
s p e c i f i c a t i o n .  The manual s h a l l  p rov ide  an overview of a l l  program 
r o u t i n e s  and r e f e r e n c e  o t h e r  r e l a t e d  program documentation,  The 
Program Desc r ip t i on  Manual s h a l l  a l s o  d e s c r i b e  i n  d c t a i l  t h e  f u n c t i o n a l  
s p e c i f i c a t i o n s ,  i n t e r f a c e s ,  flow c h a r t s ,  and i n s t r u c t i o n  coding f o r  
each program r o u t i n e  de sc r i bed .  

The Program Desc r ip t i on  Manual s h a l l  i nc lude  bu t  n o t  be l i m i t e d  t o  
t h e  fo l lowing :  

(a)  The manual s h a l l  s p e c i f y  t h o  p rocedures  f o r  ma in t a in ing  
and upda t i ng  t h e  manual and i d e n t i f y  t h e  r e l - a t i o n s h i p  
of t h i s  manual t o  t h e  o t h e r  so f twa re  documents. 

(b) The manual s h a l l  p rov ide  a  d e t a i l e d  exp l ana t i on  of con- 
ven t i ons  adopted w i t h i n  t h e  o p e r a t i o n a l  program w i t h  
r e s p e c t  t o  flow c h a r t i n g ,  t a b l e  names, d a t a  names, r o u t i n e  
l a b e l s  and c a l l i n g  sequences ,  

(c)  The manual s h a l l  p rov ide  a  d e t a i l e d  exp l ana t i on  of ha rd-  
ware r e l a t e d  progranuning f a c t o r s  such a s  inpu t /ou tpu t  
f o rma t s ,  codes ,  b i t  a r r a  gements f o r  c o n t r o l  c h a r a c t e r s ,  
communications sequences,  and both  normal and e r r o r  
i n t e r r u p t  p roce s s ing .  

(d) The manual s h a l l  p rov ide  f o r  each subprogram w i t h i n  t h e  
o p e r a t i o n a l  program, a  n a r r a t i v e  d e s c r i p t i o n ,  spec  i f  i c a t i o n  
of t h e  program i n p u t s ,  ou tpu t s  and t h e i r  d e f i n i t i o n s ,  t h e  
Se rv i ce  " B f r  subsystem f u n c t i o n s  performed, and t h e  s p e c i f i c  
methods employed, The c o n t r a c t o r  s h a l l  p rov ide  spec  i f  i c a t  i ons  
in t h i s  s e c t i o n  showing t a b l e  d e f i n i t i o n s ,  s t o r a g e  a l l o c a t i o n  
and i d e n t i f i c a t i o n  of r e s e r v e d  r e g i s t e r s ,  For each sub- 
program, t h e  c o n t r a c t o r  s h a l l  p rov ide  a  d e t a i l e d  flow c h a r t  
which r e f e r e n c e s  t h e  gene ra l  flow c h a r t  and t h e  d e t a i l e d  flow 
c h a r t s  of t h o s e  subprograms w i t h i n  t h e  Se rv i ce  "B" subsystem 
program which c r e a t e  inpu t  f o r  it or  r e c e i v e  ou tpu t  from it, 

3 ,7 .3  Ouera to rT  s Manual.- An Ope ra to r ' s  Planual which p rov ide s  an oper- 
a t o r  w i t h  an unde r s t and ing  of t h e  Se rv i ce  lrB" subsystem c o n f i g u r a t i o n ,  
and w i t h  a l l  of t h e  in format ion  needed t o  ope ra t e  t h e  o p e r a t i o n a l  
programs,  s h a l l  be  p rov ided ,  The manual s h a l l  c l e a r l y  d e s c r i b e  t h e  
r e l a t i o n s h i p  of t h e  manual t o  o t h e r  program documentation,  i d e n t i f y  
p rocedures  f o r  upda t i ng  t h e  manual, d e s c r i b e  t h e  l o c a t i o n  and f u n c t i o n  
o f  a l l  o p e r a t o r  c o n t r o l s ,  d e s c r i b e  use  of a l l  d a t a  p r o c e s s i n g  equipment 
p e r i p h e r a l s ,  and p rov ide  d e t a i l e d  o p e r a t i n g  p rocedures  f o r  bo th  normal 
o p e r a t i o n  and d u r i n g  f a i l u r e  modes. 



3,7.4 Support Promam Documentation.- The Support (non-operational)  
Program Docmentat icn s h a l l  inc lude  but  n o t  be l i m i t e d  t o  an 
Assembler Reference Manual, an Assembler Opera tor ' s  Manual, a  U t i l i t y  
System and Program Descr ip t ion  Manual, a  ProgrammerT s Reference Manual, 
and a  Maintenance and Diagnost ic  Program and User ' s  Manual. In 
a d d i t i o n ,  complete program l i s t i n g s  s h a l l  be provided,  The l i s t i n g s  
s h a l l  inc lude  app ropr i a t e  comments t o  descr ibe  eacll l i n e  of code. 

3.7.5 Assenbler Reference Manual,- An Assembler Reference Manual 
which desc r ibes  a l l  a c t i o n s  requi red  t o  prepare  source language 
s t a t emen t s ,  i n i t i a t e  assembly, and analyze r e s u l t s  a s  t o  encountered 
e r r o r  cond i t i ons  s h a l l  be provided. The r e f e rence  manual s h a l l  con- 
t a i n  s u f f i c i e n t  d e t a i l  t o  enable  programmers t o  produce computer 
programs, 

3.7.6 Assembler OperatorT s Manual. - An Assembler OperatorT s Planual 
which inc ludes  an assembler l i s t i n g ,  i n i t i a t i o n  and i n t e r v e n t i o n  
procedures ,  a  complete l i s t  of p o s s i b l e  e r r o r  h a l t s ,  and a l l  a c t i o n s  
r e q u i r e d  of t h e  ope ra to r  s h a l l  be provided, 

3,7.7 U t i l i t y  System and Program Descr ip t ion  Manual .- Deta i led  
documentation which inc ludes  app ropr i a t e  flow diagrams and 
i n s t r u c t i o n s  t o  permit  ope ra t ion ,  maintenance, and program modif i- 
c a t i o n s  f o r  t h e  assembler,  program compilers ,  l o a d e r s ,  source t a p e  
e d i t o r ,  dumps, and t h e  program debugging a i d s  s h a l l  be provided, 

3.7.8 Pro~rammer ' s  Reference Manual.- A Programmer's Reference 
Manual which inc ludes  a  d e s c r i p t i o n  of t h e  computer i n s t r u c t i o n s  , 
commands, and o rde r s  used i n  an ope ra t iona l  machine program s h a l l  be  
provided. The manual s h a l l  a l s o  inc lude ,  but  no t  be l i m i t e d  t o ,  
in format ion  on i n s t r u c t i o n  t iming ,  u se  of index r e g i s t e r s ,  l o g i c a l  
and a r i t hme t i c  ope ra t ions ,  d a t a  t r ansmis s ions ,  input /output  ope ra t ion ,  
u se  of i n d i c a t o r  l i g h t s  and branch swi tches ,  and o the r  such programmer 
r e f e r e n c e  m a t e r i a l .  

3.7.9 Maintenance and Diagnost ic  Program and UserT s Manual,- Complete 
documentation of a l l  maintenance programs s h a l l  be provided, Th i s  
manual s h a l l  inc lude  a  n a r r a t i v e  d e s c r i p t i o n ,  l i s t i n g ,  and d e f i n i t i o n  
of a l l  program i n p u t s  and ou tpu t s  f o r  each maintenance program and 
s p e c i f i c  methods used, The c o n t r a c t o r  s h a l l  supply s p e c i f i c a t i o n s  
showing t a b l e  d e f i n i t i o n s ,  s t o r a g e  a l l o c a t i o n  and i d e n t i f i c a t i o n  of 
reserved  r e g i s t e r s ,  The manual s h a l l  a l s o  inc lude  u s e r s  informat ion 
such a s  i n i t i a t i o n  and i n t e r v e n t i o n  procedures ,  a  complete l i s t  of 
p o s s i b l e  ope ra to r  or  e r r o r  h a l t s ,  and a l l  a c t i o n s  r equ i r ed  of t h e  
ope ra to r  o r  t e s t  personnel .  



3.7.10 T e s t  Program Use r ' s  Manual.- The c o n t r a c t o r  s h a l l  p rov ide  a  
Use r ' s  Manual f o r  dl d e l i v e r a b l e  t e s t  programs. The User ' s  Manual 
s h a l l  i nc lude  a  program l i s t i n g ,  i n i t i a t i o n  and i n t e r v e n t i o n  p rocedures ,  
a  complete l i s t  o f  p o s s i b l e  ope ra to r  o r  e r r o r  h a l t s ,  and a l l  a c t i o n s  
r e q u i r e d  of t h e  o p e r a t o r  o r  t e s t  pe r sonne l ,  L i s t i n g s  s h a l l  i nc lude  
a p p r o p r i a t e  comments t o  d e s c r i b e  each l i n e  of code,  

4. QUALITY ASSURANCE PROVISIONS 

I. 1 General  I n spec t i on  P rov i s i ons .  - The c o n t r a c t o r  s h a l l  p rov ide  and 
ma in t a in  a  q u a l i t y  c o n t r o l  program which meets t h e  requ i rements  
s p e c i f i e d  i n  pa ragraphs  o f  FAA-STD-013. Unless o therwise  s p e c i f i e d  
i n  t h e  c o n t r a c t ,  a l l  t e s t s  and i n s p e c t i o n  t o  determine compliance w i t h  
t h e  requ i rements  of t h i s  purchase  d e s c r i p t i o n  s h a l l  be made by t h e  
c o n t r a c t o r  and s h a l l  be  s u b j e c t  t o  Government i n s p e c t i o n  (Ref. Pa r a ,  
3.2 D e f i n i t i o n s ) .  The Government r e s e r v e s  t h e  r i g h t  t o  waive 
Government i n s p e c t i o n  a t  t h e  c o n t r a c t o r '  s p l a n t ,  1.f Government 
i n s p e c t i o n  i s  waived,  t h e  c o n t r a c t o r  s h a l l  f u r n i s h  c e r t i f i e d  i n s p e c t i o n  
r e c o r d s  d e s c r i b i n g  r ead ings  o r  r e s u l t s  ob ta ined  du r ing  t h e  i n s p e c t i o n  
and t e s t s  r e q u i r e d  by t h e  a p p l i c a b l e  c o n t r a c t  s p e c i f i c a t i o n s .  The 
d a t a  must demonstra te  t h a t  t h e  equipment meets c o n t r a c t  r equ i rements  
and i nc lude  t h e  s ta tement  "This c e r t i f i e s  t h a t  t h i s  u n i t  f u l l y  meets 
a l l  t e c h n i c a l  r equ i rements  of t h e  c o n t r a c t " ,  and be da t ed  and s i gned  
by a  r e s p o n s i b l e  o f f i c i a l  of t h e  c o n t r a c t o r .  Shipment s h a l l  n o t  be 
made u n t i l  t h e  c o n t r a c t  o r  r e c e i v e s  w r i t t e n  Government approval  of t h e  
equipment i n spec t ed ,  o r  of t h e  c e r t i f i e d  i n s p e c t i o n  r eco rds .  

4.2 Acceptance T e s t s  

4.2.1 General.- The c o n t r a c t o r  s h a l l  submit t o  FAA f o r  approval  f o u r  
cop i e s  each of t h e  proposed l i s t  of t e s t s ,  f a c t o r y  t e s t  p rocedures ,  
t e s t  d a t a  forms, and t he  o n - s i t e  system hardware and sof tware  
acceptance t e s t  p rocedures  p e r  FAA-STD-013, Pa r a .  2 , 2  t h r c  2.3. 'I'hese 
t e s t s  s h a l l  be  submi t ted  f o r  approval  a s  s p e c i f i e d  i n  t h e  c o n t r a c t .  
The c o n t r a c t o r  s h a l l  perform and demonstra te  t h e  equipment t e s t s  a t  
t h e  f a c t o r y  and t h e  o n - s i t e  acceptance t e s t s  nece s sa ry  t o  demonstra te  
t h a t  t h e  systems f u l l y  meet t h e  requ i rements  of t h i s  purchase  
d e s c r i p t i o n ,  

4.2.2 Fac to ry  Acceptance T e s t s  .- Fac tory  accep tance  t e s t s  s h a l l  be  
d iv ided  i n t o  t h r e e  s e c t i o n s :  

(a) Subsystem f u n c t i o n a l  t e s t s .  
(b) Opera t iona l  t e s t .  
(c)  Reliability/Maintzinzbility demonstra t  i on  



4.2.2.1 Ope ra t i ona l  T e s t  .- Thrl equipment (Loth systems) s h a l l  be  
ope ra t ed  f o r  a  minimum p e r i o d  of  1 2  cor isecut ive  h o u r s ,  meet ing a l l  
s p e c i f i e d  t e s t  r equ i rements  under t h c  t e s t  c o n d i t  ions s p e c i f i e d  i n  
Pa r a .  3  .l. 2 .  T h i s  exe r c i  sc  s h d  1 ,IIC I iide ;I d m o n s t r a t  ion t o  a s s u r e  
t h a t  t h e  systems a r c  c a p a l ~ l e  01 ci r t a i n  operat ion, - l / sof t rv .arc  r e q u i r e -  
ments. These a r e :  (1) c  i r c u i t  pc11l  in^ it,lpab il it!), (2)  inpu t /ou tpu t  
message hand l i ng ,  (3)  progr~irn l o ,~ i l i ng ,  ,rntl ( 1 1 )  on-1 in r  and  (5) o f f -  
l i n e  d i a g n o s t i c s .  Each s y s t m  z11,111 i ~ e  al lowed one p e r i o d  of down 
t ime  f o r  maintenance n o t  t o  cxcepcl f i ti ecri n inu t i  3 du r ing  t h e  7 2  
hours .  The systems s h a l l  b r  a l l01 ed no errors ciu~ ing t h e  7 2  hour 
t e s t ,  I f  e i t h e r  of t h e  c r i t c r  i a , ; rc  clxcr dded, t h c  7 2  hour t e s t  s h a l l  
b e  r e s t a r t e d .  T e s t  documcntnt ioi l  shd 1 b c  rnaintaiiled by t h e  con- 
t r a c t o r  p e r  P a r a .  4.2.4. 

4.2,2.2 Keliability/Maintainal~il iQf.- Tliil t e s t  d , l t a  o f  P a r a .  4.2.1 
s h a l l  i n c l u d e  r e l i a b i l i t v / m a i n t  a i n n b i l  i t y  p r o ~ i i s  ions. 

!<ill i a b  il. i t y  p r o v i s i o n s  s h a l l  
i n c l u d e  c r i t e r i a  t o  t h e  s u b s y s t ~ ~ m  l c v c ~ l  (Rcf ' .  P I L ~ .  3 .4)  (Tes t  
P l a n  XXV, MIL-STD-781 .) 

4.2,3 On-s i t e  Acceptance To ; t i ,  - On-:,itc s y s t e m  ~ i ccep t ance  t e s t s  f o r  
each system s h a l l  be  conducted aELc2r i n s t a l l a t i o n  and s h a l l  c o n s i s t  
o f  t h e  FAA approved hardware a11d soft\:nr-il p rocedures  d o n g  w i th  
r e l i a b i l i t y  and m a i n t a i n a b i l i t y  ci i t e r  i , ~  t o  show compliance w i th  a l l  
r equ i rements .  F i n a l  FAA accc-ptancqcl w i l l  Ilc  mad^ , ~ f t e r  t h e  systems 
a r e  i n s t a l l e d  a t  t h e  Governrn\.~t s t e s  , ~ n d  ready f o r  o p e r a t i o n a l  u se .  

(a) Hardware t e s t s ,  (Pa r a ,  4 . 2 . 3  -1) 

(b) Sof tware/Operat ional  t e s t - s .  ( p a r a -  4.2.3.2) 

4 .2 ,3 .1  Hardware T e s t s , -  On-sitcl hardware t e s t s  s h a l l  be  des igned t o  
a s s u r e  t h a t  t h e  system i s  ready t o  perform a l l  so f twa re  o p e r a t i o n a l  
r equ i rements .  

4.2,3.2 Sof tware/Operat ional  T e s t s  - -  On-s i t e  t e s t s  s h a l l  be  des igned  
t o  demonstra te  a c c u r a t e l y  and tho1 ough1.y system compliance w i t h  a l l  
r equ i rements  of t h i s  s p e c i f i c a t  iorl and t h r ~  c o n t r a c t .  These s h a l l  be 
i n t e g r a t e d  system t e s t s  t o  s i m u l a t e  a c t u a l  S e r v i c c  "B" o p e r a t i o n  
u t i l i z i n g  s e l e c t e d  S e r v i c e  "13" c  i t  c u i t s  , In -hous i~  ou tpu t  d i s p l a y s  
( t e l e p r i n t e r s )  w i l l  be p rov ided  by FAA t o  evaluat i l  p e r  formance and 
demonstra te  compliance w i th  requ i rements .  



4 . 2 . 4  Acceptance  T e s t  Documentat ion .- The c o n t r a c t o r  s h a l l  r e c o r d  
comple t e  and  a c c u r a t e  i n f o r m a t i o n  d u r i n g  t h e  f a c t o r y  and  o n - s i t e  t e s t s  
on s u i t a b l e  d a t a  s h e e t s  o r  i n  l o g  books .  T e s t  d a t a  s h a l l  i n c l u d e  t h e  
f o l l o w i n g  i n f o r m a t i o n :  

(a )  T e s t  t i t l e .  

(b) Date / t ime t e s t  s t a r t e d .  

(c) Date / t ime t e s t  s a t i s f a c t o r i l y  comple t ed .  

(d) Times t e s t  n o t  pe r fo rmed  (comple ted)  s a t i s f a c t o r i l y .  

( e )  Maintenance r e c o r d  - P a r a .  4 .3 .  

( f )  Acceptance  by FAA d e s i g n a t e d  r e p r e s e n t a t i v e .  

4 .2 .5  T e s t  R e p o r t s . -  Fo r  e a c h  a c c e p t a n c e  t e s t  pe r fo rmed ,  t h e  
c o n t r a c t o r  s h a l l  p r e p a r e  a  r e p o r t  summar iz ing  t h e  t e s t  r e s u l t s .  The 
r e p o r t  s h a l l  i n c l u d e  p e r t i n e n t  d a t a  s h e e t s  a c c o r d i n g  t o  P a r a .  4 . 2 . 4  
above .  Ten c o p i e s  o f  t h e  t e s t  r e p o r t s  s h a l l  b e  p r o v i d e d  t o  t h e  FAA. 
T e s t  g r o u p i n g s  s h a l l  b e  p e r  P a r a .  4 .2 .3  (a )  and ( L )  . 

4.3  Main tenance  Records . -  Dur ing  f a c t o r y  and o n - s i t e  a c c e p t a n c e  t e s t s ,  
t h e  c o n t r a c t o r  s h a l l  keep a  ma in t enance  l o g  which l i s t s  a l l  m a l f u n c t i o n s ,  
t h e i r  l o c a t i o n  i n  t h e  s y s t e m ,  and  how t h e y  a r e  r e p a i r e d .  Odd s i t u a t i o n s  
such  a s  c a s e s  i n  which  m a l f u n c t i o n s  d i s a p p e a r  f o r  r e a s o n s  n o t  c l e a r l y  
u n d e r s t o o d ,  s h a l l  a l s o  b e  r e c o r d e d .  Ten c o p i e s  o f  t h e s e  r e p o r t s  s h a l l  
b e  f u r n i s h e d  t o  t h e  FAA a t  t h e  comple t ion  o f  t h e  o n - s i t e  a c c e p t a n c e  
t e s t s .  

4 . 4  Reliability/Maintainability . - The r e l i a b i l i t y / m a i n t a i n a b i l i t y  
p r o v i s i o n s  o f  P a r a .  4 .2 .2 .2  s p e c i f y  c r i t e r i a  t o  a s s u r e  t h e  agency 
r e c e i v e s  l o w  maintenance s y s  terns. 

4.5 R a d i a t i o n  Frequency  I n t e r f e r e n c e .  - When r e q u i r e d  by t h e  government 
KFI r e q u i r e m e n t s  s h a l l  b e  s p e c i f i e d  i n  P a r a .  3 . 5 .  

4 . 6  T e s t  Equipment .- The c o n t r a c t o r  s h a l l  p r o v i d e  t e s t  equipment  f o r  
c o n t r a c t o r - p e r f o r m e d  t e s t s .  O n - s i t e  a c c e p t a n c e  t e s t s  s h a l l  b e  con-  
d u c t e d  u s i n g  s p e c i a l  p u r p o s e  t e s t  equipment  s u p p l i e d  by t h e  c o n t r a c t o r .  
The c o n t r a c t o r  s h a l l  p r o v i d e  a  l i s t  o f  t e s t  equipment  t h a t  FAA may 
p r o v i d e  f o r  o n - s i t e  t e s t i n g .  I t ems  n o t  a v a i l a b l e  o n - s i t e  (FAA owned) 
s h a l l  b e  p r o v i d e d  by t h e  c o n t r a c t o r  f o r  t e s t i n g .  



5 .  PREPARATION FOR DELIVERY 

5 .1  General . -  The c o n t r a c t o r  s h a l l  be r e s p o n s i b l e  f o r  packaging,  
pack ing ,  marking and p r e s e r v a t i o n  nc l ce s s i t i e s  f o r  t h e  systems i n  
p r e p a r a t i o n  f o r  shipment and d e l i v e r y .  Sh iprnerlt and d e l i v e r y  s h a l l  
be  accomplished p e r  t h e  c o n t r a c t  schedule .  

6 .  NOTES 

6.1  Ope ra t i ona l  Condi t ions  - Br i e f  Desc r i p t i on  of E x i s t i n g  Se rv i ce  
B (BDIS) Operat ion. -  The BDIS i s  a  t e l e t y p e  sw i t ch ing  system t h a t  
c o l l e c t s  and d i s s emina t e s  Se rv i ce  "B" a e r o n a u t i c a l  f l i g h t  d a t a .  
There a r e  e leven  BDIS c e n t e r s  a t  n i n e  s e p a r a t e  l o c a t  ions  i n  t h e  
c o n t i n e n t a l  U.  S  . which a r e  r e s p o n s i b l e  f o r  t h e  p o l l i n g  and d i s t r i -  
bu t i on  o f  messages over  a  n a t i o n  wide network of 40 low speed a r e a  
"B" and supplemental  "By '  c i r c u i t s .  Thr area "B" c i r c u i t s  p rov ide  
t h e  prime means f o r  i n p u t  of  instrurncnt  f l i g h t  r u l e  (IFR) f l i g h t  
p l a n s  t o  NAS computers from remote sources  and a l s o  a r e  t h e  prime 
means f o r  t r a n s f e r  o f  v i s u a l  f l i g h t  r u l e  (WR) f l i g h t  p l a n s  between 
F l i g h t  S e r v i c e  S t a t i o n s  (FSS). Supplemental  "B" c i r c u i t s  a r e  
p rov ided  t o  h igh  a c t i v i t y  FSS's t o  exped i t e  incoming t r a f f i c .  Each 
o f  t h e  BUIS c e n t e r s  i s  on a  medium speed c i r c u i t  c o n t r o l l e d  by t h e  
c e n t e r  a t  Kansas C i t y .  A more d e t a i l p d  d e s c r i p t i o n  o f  BDIS o p e r a t i o n  
may be found i n  FAA F l i g h t  S e r v i c e  Handbook 7110 . l o ,  P a r a .  1125. 

6 . 2  System Func t i ona l  Ou t l i ne  Design Diagran.- F igure  1 p o r t r a y s  
a  f u n c t i o n a l  o u t l i n e  des ign  diagram t o  a s s i s t  t h e  c o n t r a c t o r  i n  
v i s u a l i z i n g  t h e  system. T h i s  diagram i s  inforrnat i o n a l  only  and 
any r e l i a n c e  t h a t  t h e  c o n t r a c t o r  p l a c e s  on it i s  wholly a t  h i s  own 
r i s k  and s h a l l  n o t  r e l i e v e  him of h i s  c o n t r a c t u a l  o b l i g a t i o n  t o  
comply w i t h  a l l  r equ i rements  o f  t h i  s specification, 

F igu re  1, System Func t i ona l  Out l i .ne ,  SEE PAGE 23 

TABLE OF CONTENTS, SEE PAGES 25 t o  2 6  

APPENDiX A ,  SEE PAGES 2 7  t o  31, 

APPENDIX B ,  SEE PAGES 37 t o  42 
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FAA-P-2627 
Appendix A 

1. Message Formats 

1.1 Def in i t i ons  

Manual S t a t ion .  TSC p o l l  (generated by 

ARTCC TSC p o l l  (generated by 

( ' he re  i i equals  two a lpha  BAUDOT c h a r a c t e r s  designated f o r  t he  
S t a t i o n  being p o l l e d )  

(Where a  a  a  equals  t h r e e  alpha BAUDOT cha rac t e r s  designated f o r  
t he  Center being p o l l e d )  

l i n e  f eed  

c a r r i a g e  r e t u r n  

l e t t e r s  s h i f t  

f i g u r e s  s h i f t  

space 

BAUDOT blank 

Conditioning Code 

<(E EDL (end of l i n e  i n d i c a t o r )  

---- ==== NNNN EOM (end of message) 

P r i o r i t y  Def in i t i ons :  See Table 1, Page 3 5 .  

1 . 2  Format t lA1l  

The format t o  be used on half-duplex p o l l e d  mul t ipo in t  Area I1Bl1 c i r c u i t s .  

It c o n s i s t s  of t he  (1) header  l i n e  ( r equ i r ed  f o r  i n t r a c i r c u i t  d e l i v e r y  

only) . ( 2 )  Or ig ina to r  Prior i ty/Address  Line. (3) Text ( l i m i t  69 char -  

a c t e r s  p e r  l i n e ,  20 l i n e s  pe r  message). (4)  EOM ( ~ n d  of ~ e s s a g e )  i n d i -  

c a t o r ,  and (5) acknowledgement l i n e  ( s ) .  
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Ekample 1: S i n g l e  message t r a n s m i s s i o n  r e q u i r i n g  bo th  i n t r a -  

c i r c u i t  and i n t e r - c i r c u i t  r e l a y .  

r<& KA (TSC P o l l  g e n e r a t e d  by Mini-computer System) 

3) Tex t  - NOTE: Messages 
r e p r e s e n t e d  h e r e  a r e  

4) < < Z I E ~  NNNN expanded f o r  e a s y  r e a d i n g  
o n l y ;  i n  a c t u a l  

58 ) Z<< 4 TCL TCL 025  -* 1 6 ~ 0 5 1  t r a n s m i s s i o n  t h e r e  i s  -------- < < = = = r = = = = . N N N N  no s e p a r a t i o n  o f  
c h a r a c t e r s  excep t  when 

9 )  %<<+ BHM BHM 0 2 2  + 16C051 denoted by  t h e  s p a c e  
-.------- << ====t=== NNNN symbo 1. 

Example 2 :  Multi-message t r a n s m i s s i o n s  

~ ( 4  KA (TSC p o l l )  

Text 

<< BHM 

<<EATL + FF -+ JOT-+ STL -, BHM <<f 

Text  

<<ZATL *GG*MKC + ZKC < < E  

Text  
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Example 3: Messages addresses  t,o both domestic and i n t e r -  

n a t i o n a l  l o c a t i o n s .  

G4-b KA ( p o l l )  

<< E ATL + JJ -+ EHAMPA-:? + JFK << E 

-%Note: I n t e r n a t i o n a l  address  may be 6 o r  8 

BAUDOT cha rac t e r s  . 
Text 

< ( P P ~ N N N N  

E < < & A T L  ATL 005+ GI-+ 1601CS 

< ~ E E I s = z ~ ' ~  NNNN 

Example 4: Message Transmitted by the  izini-computer system 

<<C PAH << P 

ATL -, FF -* MEN L+ TCL -+ PAH -+ BHM <<= 

Text <<f=,= 

<<b. PAH PAH 010 -9 160052 

< S ~ ~ ~ : , E L = , ~ N ~ J N N  

Line 1 i s  t h e  header l i n e  made up of s e l e c t i o n  codes t o  enable p r i n t e r s  a t  

Tuscaloosa and Birningham FSS t o  rece ive  the message. Se l ec t ion  codes a r e  

only r equ i r ed  f o r  those addresses  which a r e  on the  c i r c u i t  of o r ig in .  

Line 2 i s  the  address  l i n e  made up of t he  o r i g i n a t o r ' s  i d e n t i f i e r ,  a  two (2)  

c h a r a c t e r  p r i o r i t y  i n d i c a t o r ,  and d e s t i n a t i o n  address  i n d i c a t o r s .  Any com- 

b i n a t i o n  of t h r e e  (3) t o  e i g h t  (8)  c h a r a c t e r  address  i n d i c a t o r s  may be used. 
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The a d d r e s s  l i n e  must n c t  exzeed one (-1) ta!et;,pe l i n e  o r  5' c h a r a c t e r s  t o t a l  

l e n g t h .  Messages which r e q u i r e  d z i i v i  i.y t o  des  t i n s t i o m  through t h e  AFTN 

sys tem must 're p r ~ p a r e d  s o  t h a t  tnt: T.;:.Cl 5 d d r e s s  i n d i c s t o r s   will appear  f i r s t  

i n  t h e  a d d r e s s  l i n e .  

Line 3 i s  t'n? t e x t  and must n o t  ex~eer i .  2C l i n e s .  

L ine  4 i s  t h e  end o l  message i n d i c a t o r .  It  s h a l l  be s t r i p p e d  and  r e g e n e r a t e d  

by t h e  Mini-comjuter System a f t e r  itipc.t,  and d u r i n g  o u t p u t  r e s p e c t i v e l y .  Its 

pr ime purpose  is t o  i n h i b i t  XRTCC 9020 PAM a d a p t o r s  and s u p p r e s s  n a n u a l  

t e r m i n a l  d e v i c e s .  

L ines  Sa,  Sb, aad Sc a r e  t h e  ackno~,il.ecigement l i n e s  g e n e r a t e d  by t h e  f i n i -  

computer System, and must s t a r t  w i t h  p r o p e r  S t a t i o n  c o n d i t i o n i n g  code.  

L i n e s  j a  and Sb a r e  generated.  o n l y  when i ~ t , r a - c i r c u i t  d e l i v e r y  i s  r e q u i r e d  

and  shows s t a t i o n  i d e n t i f i e r s ,  o u t p u t  sequence numbers, and c u r r e n t  t ime  

groups  f o r  s t a t i o n s  which a r e  a d d ~ e s s e d  on t h e  c i r c u i t  of o r i g i n .  

Line 5c i s  made UD of t h e  o r i g i n a t o r ' s  i d e n t i f i e r ,  i n p u t  sequence number 01 

t h e  l a s t  message r e c e i v e d ,  number. o f  messages a c c e p t e d  i n  t h i s  t r a n s m i s s i o n ,  

and c u r r e n t  t ime group.  

1.3 Format "R" 

This  L,ormat Is t o  be used  on k a l l - d u p l e x  p o l l e d  m u l t i - p o i n t  a r e a  "B" 

c i r c u i t s  f o r  input, of n e s s a g e s  I ' r o m  ARTCC 9'220 computers.  It c o n s i s t s  

of an  (1 )  a d d r e s s  l i n e ,  (2) text, and ( 3 )  end-of-message i n d i c a t o r .  

E'xarnple: Message i n p u  t. by A t l a n t a  ARTCC 9020 Computer. 

S<$ ZCT sa ( p o l l )  
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2 )  Text 

3 << f ~ ~ E 5 ~ ~ ~ N ~ 7 ~  

Note: This fo rmat  i s  t o  be u s e d  on ly  f o r  t h e  NAS 9020 

Computer i n p u t  t o  t h e  mni -compute r  System. Acknowl- 

edgement l i n e s s h a l l  n o t  be t r a n s m i t t e d  on t h e  c i r c u i t  

f o r  t h e s e  i n p u t s ,  however, a  r e c o r d  of t h e  messages 

s h a l l  be k e p t  . 
Format "C!' 

This fo rmat  s h a l l  be used  on a l l  f u l l - d u p l e x  c i r c u i t s  (Both 74 .2  Baud 

and 24.00 BPS), It i s  t h e  I C A O  f o r m a t  a s  shown i n  A e r o n a u t i c a l  Tele- 

communications ANNEX 10 ,  Volume 11. 

Ecample: I C A O  Format. 

ZCZC * AAAOO1 -b+-b+-,<<P (header  l i n e )  

FF+KATLYF -., KLOUYF 4 EGGGTF <<E ( a d d r e s s  l i n e )  (no t  r e q u i r e d  
on 2400 BPS c i r c u i t )  

C l O l O O  4 KMKCY II' << E ( o r i g i n a t o r  l i n e )  

Text 

<< EPSS SSSZNNNN (end of message) (no t  r e q u i r e d  
on 2400 BPS c i r c u i t )  

ZCZC = S t a r t  o I  message i n d i c a t o r  

AAA = S t a t i o n  I D  fo l lowed  by t h r e e  d i g i t  sequence number 

-+-+++A+ = o p t i o n a l  

Rule 1 - Address i n d i c a t o r s s h l l  be 6 o r  8 c h a r a c t e r s  i n  l e n g t h .  

Rule 2  - Any a d d r e s s  i n d i c a t o r  r e c e i v e d  from t h e  AFTN beg inn ing  w i t h  t h e  

l e t t e r  "K" s h a l l  be r o u t e d  by t h e  Mini-computer on t h e  2nd, 3 r d ,  4 t h ,  

and 5 t h  c h a r a c t e r s .  The Mini-computer s h a l l  no t  have r o u t i n g  

r e s p o n s i b i l i t y  f o r  a d d r e s s e s  not  s t a r t i n g  w i t h  a  " K O "  
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b i l i t y  f o r  addresses  not  s t a r t i n g  with a  "K". 

Rule 3 - Any number of messages may be inpu t  i n  one t ransmiss ion .  

4 ,  Format Conversion 

The Mini-computer System s h a l l  convert  a l l  domestic t r a f f i c  ( format  

f rArf  and "B") t o  ICAO format (format V f f )  before d e l i v e r y  t o  t he  AFTN 

system. When format "Af t  messages a r e  converted t o  t he  I C A O  f o n a t ,  

t h e  fo l lowing  w i l l  appl).: 

1 )  No change i n  the  p r i o r i t y  i n d i c a t o r .  

2 )  The l e t t e r  f rK "  s h a l l  be added a s  the f i r s t  ~ h a r a c t e r  f o r  a l l  t h r e e  

cha rac t e r  i n d i c a t o r s ,  and rep lace  the  f i r s t  c h a r a c t e r  09 a l l  f o u r  

c h a r a c t e r  i d e n t i f i e r s .  

3 )  I f  a  t h r e e  c h a r a c t e r  r o u t i n g  i n d i c a t o r  beg ins  w i t h  a  "ZC", t h e  

5 t h  and 6 t h  c h a r a c t e r s  a r e  t o  be a  "ZQ"; i f  a n  i n d i c a t o r  beg ins  

w i t h  "Z" and t h e  second c h a r a c t e r  i s  a n y t h i n g  o t h e r  t h a n  a  "C", 

add "ZR" a s  t h e  f i f t h  and s i x t h  c h a r a c t e r s .  I f  t h e  i n d i c a t o r  i s  one 

o f  t h e  n i n e  (9)  r e g i o n a l  o r  h e a d q u a r t e r s  o f f i c e  i n d i c a t o r s ,  t h e  

5 t h  and 6 t h  c h a r a c t e r s  a r e  t o  be  "YA". A l l  o t h e r  i n d i c a t o r s  s h a l l  

have "YF" added as t h e  5 t h  and 6 t h  c h a r a c t e r s .  

4 )  The o r i g i n a t o r ' s  i d e n t i f i e r  s h a l l  be c o n v e r t e d  t o  a  6 - d i g i t  c u r r e n t  

t i m e  group fol lowed by a  6 - c h a r a c t e r  o r i g i n a t o r  i d e n t i f i e r .  (Ref .  

format "C" o r i g i n a t o r  l i n e ) .  I f  t h e  o r i g i n a t o r  i s  a  3 - c h a r a c t e r  

i d e n t i f i e r ,  add a  "K" a s  t h e  f i r s t  c h a r a c t e r .  Rules f o r  a d d i n g  

t h e  5 t h  and 6 t h  c h a r a c t e r s  a r e  t h e  same a s  f o r  p a r a .  3 above .  
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When format "B" messages a r e  conver ted  t o  t h e  ICAO fo rmat ,  t h e  f o l l o w i n g  s h a l l  

app ly :  

1 )  A s t a n d a r d  "FF" p r i o r i t y  s h a l l  be used .  

2 )  The r o u t i n g  a d d r e s s  i n d i c a t o r  s h a l l  a lways  have a  "K" i n s e r t e d  i n  

f r o n t  o f  i t .  

3 )  I f  t h e  r o u t i n g  i n d i c a t o r  beg ins  w i t h  a  "ZC" t h e  5 t h  and 6 t h  

c h a r a c t e r s  s h a l l  be "ZQ"; i f  a n  i n d i c a t o r  beg ins  w i t h  "Z" and 

t h e  second c h a r a c t e r  i s  a n y t h i n g  o t h e r  t h a n  a  "C", add "ZR" a s  

t h e  f i f t h  and s i x t h  c h a r a c t e r s .  A l l  o t h e r  i n d i c a t o r s  s h a l l  have 

"YF" added a s  t h e  5 t h  and 6 t h  c h a r a c t e r s .  

4 )  ICAO o r i g i n a t o r  l i n e  i s  n o t  r e q u i r e d  f o r  format "B" c o n v e r s i o n .  



Group TYPES !3F 
MESS A G E 3  

Messagzs i i lvc lv ing  
t h e  s a f e t ;  of' l i f ?  
and properi; ,  . 3e- 
s t r i s t , e d  t o  ener -  
gency i r d o r m a t i o n .  

P r i c r i t y  ope r a t i o r i a l  
and c i r c u i t  c o n t r ~ l  
messages .  

F l i g h t  movement a c 3  
c o n t r o l  messages 
r e l a t i n g  t o  t h e  s a f e  
and e f f i c i e n t  oper-  
a t i o n  of a i r c r a f t .  
P r i o r i t y  d i ixe>  t i v e  
format  a & n i s t r a t i v  
messages.  

TWEB F o r e c a s t s ,  non- 
u r g e n t  c i r c u i t  con- 
t r o l  messages, 
f l i g h t  c a n c e l l a t i o n  
and d e l a y  messages.  
Rout ine  o p e r a t i o n a l  
messages.  Follow- 
up d a t a  r e l a t i n g  t o  
a i r c r a f t  a c c i d e n t /  
i n c i d e n t  r e p o r t s  

A l l  t y p e s  not  i n -  
c l u d e d  above such  
as NASCOM Reports .  
Rout ine  d i r e c t i v e  
f o r m a t  adminis-  
t r a t i v e  messages.  

. - ( r : ~ : ~ ? ~  t. ,i:2s:.:a:i 
znc Fkzi;'i2'N Ei r:!:< 

t ransr;A t iwi? d i ?  t e -  
ly e 

T r a n s n i t  a s  soon 
nossll:- le withou l  
i n t e ~ r u p t i n g  s c a n .  

Transmit  a s  soon a s  
p o s s i b l e  w i t h o u t  
i n t e r r u p t i o n  t o  
h i g h e r  p ~ * i o r i t y  
t r a f f i c .  

'Transmit d u r i n g  t h e  
hours  of 21C0/0500 
l o c a l  t ime .  
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I r n ~ e d i ~ t e  d e l i v e r y  t o  a 1  
a d j r e s s e s  on c i r c u i t .  
Not i fy  c i r c u i t  a d d r e s s e s  
f o r  p ickup  o r  make t e l e -  
p h m e  d e l i v e r y  d u r i n g  
du ty  hours .  When o f f i c e  
c l o s e d ,  n o t i f y  a d d r e s s e e  
c h i e f  o r  du ty  o f f i c e r  o f  
message and s u b j e c t ,  and 
d e l i v e r  accord ing  t o  
l o c a l  i n s t r u c t i o n s  . 
Immediate d e l i v e r y  t o  a l :  
a d d r e s s e s  . 

h n e d i a t e  d e l i v e ~ y  t o  a l :  
a d d r e s s e s  on c i r c u i t .  
Not i fy  o f f  - c i r c u i t  
a d d r e s s e s  n o t  l a t e r  t h a n  
1C30 l o c a l  t ime  on t h e  
nex t  b u s i n e s s  day,  Make 
d e l i v e r y  a c c o r d i n g  t o  
l o c a l  i n s t r u c t i o n s  . , 



This page i n t e n t i o n a l . l y  l e f t  b l a n k  
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KANSAS CITY AFTN H I G H  SPEED CIRCUIT PROCEDURES 

L I N E  CONTROL CHARACTERISTICS 

CHANNEL TYPE - F u l l  duplex,  synchronous 

DATA CODE - ASCII 

BLOCK SIZE - Var i ab l e  5 t o  124 c h a r a c t e r s .  ( I nc ludes  4 f raming 
c h a r a c t e r s  .) 

ERROR CONTROLS - Charac te r  and block p a r i t y ;  b lock ACK and NACK 
p rocedures .  

L I N E  SPEED - 2400 baud 

DESCRIPTION - T h i s  synchronous l i n e  procedure  r e q u i r e s  s p e c i a l  hard-  - 
ware s t r a p p i n g  o f  t h e  LCU t o  enab le  d e t e c t i o n  of t h e  fo l l owing  c o n t r o l  
c h a r a c t e r s  on i n p u t .  

The f i r s t  c h a r a c t e r  (ENQ) i s  an out-of-block ( i . e . ,  n o t  framed) 
c h a r a c t e r  d e t e c t i o n ,  wh i l e  t h e  remaining c h a r a c t e r s  enab le  t h e  hard-  
ware t o  d e t e c t  t h e  beginning and end of  d a t a  t r an smi s s ions .  

A l l  d a t a  t r a n s m i t t e d  on AFTN h igh  speed channels  must be preceded by 
t h r e e  (3) synch.  c h a r a c t e r s  (0268).  The synch. c h a r a c t e r s  a r e  f o r  
l i n e  c o n t r o l  and a r e  n o t  t r a n s m i t t e d  t o  t h e  p roce s so r  u n l e s s  t hey  a r e  
r e ce ived  by t h e  LCU between s t a r t  and end f raming c h a r a c t e r s ,  i n  which 
c a s e ,  t hey  a r e  ignored.  

MESSAGE FORMAT 

C C L  
R R F DATA C 
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SOH = S t a r t  of header  (OOlg) 

STX = S t a r t  01 t e s t  (0028) 

N = Block sequence number (Cyc l ic  0-9) (ASCII) 

C C C . .  .C = P r i o r i t y  i nd i ca to r  and nddrcs i  1 i ~ l e .  C,mnot c~xcc~cd 
p r i o r i t y  i n d i c a t o r  and n i n e  c iddrcsses :  or t o t a l  oi G9 c h a r a c t e r s .  
Cha rac t e r s  inc luded  in t o t  a1  count arc1 a l l  p r i n t  i r l i ;  and spac ing  
c h a r a c t e r s  combined. Address i n d  i cjators ind iv  i du , l l ly  must be 
e i t h e r  s i x  o r  e i g h t  characters i n  l e n g t h .  

CR = Car r i age  r e t u r n  

LF = Line f eed  

DATA = Message t e x t  

ETB = End of t e x t  b lock  (027 ) 
8 

ETX = End o f  t r a n s m i s s i o n  (00j8)  

BCC = Block chech c h a r a c t e r  

NAK = NACK 

S  = S t a r t  o f  b lock  c h a r a c t e r  ( e i t h e r  SOH o r  STX) 

BLOCK FORPIAT 

- 1  2  3 

N = Block number c h a r a c t e r  (number i s  c y c l i c  and p l aced  i n  each 
block t r a n s m i t t e d  (0-9) (ASCII) . 

M = Message d a t a  (Header and/or t e x t )  . 
E = End of b lock c h a r a c t e r  (ETB o r  ETX). 

C = Block check c h a r a c t e r .  

S N M  - - - - - 120  Cha rac t e r s  Flax ----- 

7 
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START AND END FRAMING CHARACTEKS IS AND E) 

The "S" c h a r a c t e r  f o r  t h e  f i r s t  block i s  t h e  SOH charac t e r  , f o r  a l l  
subsequent b lvcks  t h e  STX c h a r a c t e r  i s  used,  The "E" clharacter  f o r  
t h e  l a s t  b lock of a message i s  ETX, f o r  a l l  o t h e r  bloc1,s it i s  t h e  
ETB c h a r a c t e r .  

BLOCK NUMBER CHARACTER (N) 

Block ~m-dbers 0 through 9 (ASCII) w i l l  be ass igned  c y c l i c a l l y ,  and 
w i l l  appear as  the  second c h a r a c t e r  o f  t h e  d a t a  block ( immediately 
fo l l owing  t h e  SOH o r  STX c h a r a c t e r ) .  

BLOCK CHECK CHARACTER [C) 

The b lock  check c h a r a c t e r  (BCC) i s  used t o  p rov ide  a  b lock d a t a  
i n t e g r i t y  check. It i s  t h e  l o g i c a l  sum of  t h e  N c h a r a c t e r ,  t h e  M 
c h a r a c t e r ,  and t h e  E c h a r a c t e r .  The c h a r a c t e r  p a r i t y  b i t  o f  t h e  
BCC w i l l  be  t h e  c h a r a c t e r  p a r i t y ,  r a t h e r  t han  t h e  l o g i c a l  sum of  
t h e  o t h e r  c h a r a c t e r  p a r i t y  b i t s  of t h e  b lock .  Although t h e  BCC i s  
gene ra t ed  on ou tpu t  by AFTN, it is  no t  checked on i n p u t .  

GENERAL TRANSMISS I O N  PROCEDURES 

When t h e r e  i s  no message d a t a  t o  be  t r a n s m i t t e d ,  t h e  sender  w i l l  
t r a n s m i t  a  s t e ady  mark c o n d i t i o n  on t h e  l i n e .  (A l l  1 ' s . )  

A t  t h e  s t a r t  o f  t r a n s m i s s i o n  o f  d a t a ,  t h e  two i n t e r f a c i n g  systems 
must be synchronized.  T h i s  i s  accanp l i shed  v i a  t h e  fo l l owing  s t a r t -  
up p rocedures ,  

1)  T r a n s m i t t i n g  s t a t  ion sends  : 

This  ENQ sequence i s  s e n t  a t  two-second i n t e r v a l s  u n t i l  two con- 
s e c u t i v e  r e y l i e s  a r e  r e ce ived .  (After  f i r s t  c o r r e c t  response  i s  r e -  
c e ived ,  t h e  nex t  ENQ may be s e n t  immediately.) A i t e r  GO unanswered 
E N Q ' s  have been t r a n s m i t t e d ,  t h e  o p e r a t o r  is n o t i f i e d  o f  p o s s i b l e  
l i n e  o r  equipment t r o u b l e .  

2) Rece iv ing  S t a t i o n  respon2s:  
ASC I1 

S  S  S S  OH6 
Y Y Y O N  
N N N l I  

- 3  005,) 
@2 58  
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A l l  ENQ r e p l y  b l o c ~ s  a r e  Er,uned w i t h  SOH and  ETX c ' o n t r o l  c 1 , a r a c t e r s .  
The r u l e  wk~ich gove rns  BCC ::en?ration f o r  d a t a  l ~ l o c h s  is d l s o  v a l i d  
f o r  r e p l y  hlocLs. T11r "N" -t ie1.d is a lways  dn ASCll z e r o  Ij7iien respond-  
i n g  t o  an ENQ. 

T  t ~ e  s t a t  ion r e c l i ~ i v i n ~ ~  a LACK rt spul ise  must w i th t io l  d  trnrism i ss ion o i  
t h e  n e x t  1;NQ f o r  t i i i l n t 4  ( 3 D )  S C ' C ' O I I ~ S .  

NORPIAL TRANSMISS ION 

Block nurnl.ters wi l l .  b e  e x p l i c i t  and w i l l  r u n  c o n s e c i i t i v e l y  from O' t h r u  
9 (ASCII) . The t r a n s m i t t i n ~  s t a t  ion  need  n o t  w a i t  f o r  ACK b e f o r e  
p roceed i r iq  ! t i t 11  t i l e  n e x t  b loc~L  of t r a n s m i s s i o n ,  u r i l e s s / u n t i l  two A C K ' s  
a r e  o u t s t a n d i n g ,  o r  an I T X  b l o c k  was t r a n s m i t t e d .  Only two unacknowl- 
edged  b l o c k s  may be o u t s t a n d i n g  a t  any one t i m e .  

Each d a t a  b l o c h  t r a n s m i t t e d  and r c ~ c e i v e d  w i l l  b e  dcknowledged when 
f e a s i b l e .  The acknowledgment m a y  be  a  p o s i t i v e  (ACK) ( O C I O h )  o r  
n e g a t i v e  (NACK) ( 0 2 5 1 ~ ) .  A p o s i t i v e  acknowled;;mpnt i s  s e n t  i f  t h e  
f o l l o w i n g  c o n d i t i o n s  a r e  me t :  

I )  A l l  c h a r a c t e r s  have  c o r r e c t  p a r i t y .  

2) The "S", "N",  and  "Er' ,  c h a r a c t e r s  a r e  p r o p e r .  

3) The b l o c k  sequence  number i s  c o r r e c t .  

I f  any o f  t l i e  above c o n d i t i o n s  a r e  n o t  m e t ,  t h e  AFTN program w i l l  
e i t h e r  t r a n s m i t  a  n e q a t i v e  acltnowledgrnent (NACK) o r  r e f u s e  t o  r e s p o n d ,  
f o r c i n g  t h e  t r a n s m i t t i n ~  c e n t e r  t o  r e r u n  t h e  b l o c h  when t h e  e x p e c t e d  
acknowledqnent  i s  o v e r d u e .  Whcn a n e g a t i v e  r e s p o n s e  i s  r e c e i v e d ,  t h e  
NACKed b l o c k  and  a l l  b l o c k s  t r a n s m i t t e d  f o l l o w i n g  t h e  NACKed b l o c k  
( i f  any) s h a l l  b e  r e t r ansmi t t c2d .  

DATA BLOCK ACKNCMLEDGNENT FORMAT 

Acknowledypents  (ACK' s )  and n e g a t i v e  acknowledgnents  (NAK' s) w i l l  
c a r r y  t h e  e x p l i c i t  d a t a  block n u m t e r s  t o  which t h e y  a p p l y .  

1) ACK Format 

S A E B  
0 3 C T C  
H I< X C 

2 )  NAK Format  

S  N E B  
0  6 A T C  
I -I K X  C 
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CRITERIA FOR BLOCK REPEAT 

A d a t a  b lock  w i l l  be r epea t ed  if/when: 

1 )  A NAK f o r  t h e  block i s  rece ived .  

2) No response  f o r  t h e  b lock  i s  r ece ived  w i t h i n  6 seconds 
a f t e r  t r an smi s s ion .  (Except f o r  ETX block when 30 
seconds w i l l  b e  a l l o ~ e d . )  

3) ACK w i th  i n c o r r e c t  b lock  number i s  r ece ived ,  

4) ENQ w i l l  b e  r epea t ed  every 2 seconds u n t i l  ACK 0 i s  
r ece ived  f o r  two E N Q T s .  

RETURN TO START OF TRANSMISSION 

The t r a n s m i t t i n g  s t a t i o n  w i l l  r e t u r n  t o  s t a r t  o f  t r an smi s s ion  
p rocedure  i f  du r ing  normal t r an smi s s ion  one of t h e  fo l l owing  occurs :  

1 )  3 N A K t s  ( o r  any combination o f  t h r e e  i n c o r r e c t  responses)  
t o  a  given b lock ,  

2) System f a i l u r e  occurs  a t  t r a n s m i t t i n g  end. 

A f t e r  s t a r t u p  p rocedures  a r e  s a t i s f i e d ,  t r a n s m i t t i n g  s t a t i o n  resumes 
d a t a  t r an smi s s ion  w i th  t h e  SOH block of t h e  message con t a in ing  the 
block  f o r  which no response  ( o r  i n c o r r e c t  response)  was r ece ived  
u s i n g  b lock  sequence number one. 

When t h e  r e c e i v i n g  sw i t ch  d e t e c t s  an  ENQ dur ing  mid-message p r o c e s s i n g ,  
t h e  ENQ shou ld  be  t r e a t e d  a s  a  cance l  r eques t  f o r  t h e  message i n  
p r o g r e s s ,  i n  a d d i t i o n  t o  r e t u r n i n g  t h e  necessa ry  ACK o r  NAK r e p l y .  

MESSAGE ACCOUNTABILITY 

The ACK and NAK is on a  b lock-accept  b a s i s .  For message a c c o u n t a b i l i t y  
purposes ,  t h e  ACK t o  end-of-message b lock  i s  wi thhe ld  untj .1 t h e  
message is  s a f e l y  s t o r e d  ( t h i s  i s  why t h e  ETX t ime  ou t  i s  s e t  h ighe r  
t h a n  t h e  ETB t ime  ou t  va lue ) .  Extraneous c h a r a c t e r s  between b locks  
should  be ignored .  


